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PREDICTING WHEAT STREAK MOSAIC 
EPIPHYTOTICS IN WINTER WHEAT! 


Hurley Fellows and Webster H. Sill, Jr.2 


Summary 


The losses to winter wheat from wheat streak mosaic virus in five successive seasons in 
Kansas have been predicted with fair accuracy by sampling farmers' fields during the late fall 
and winter. Samples of wheat plants were gathered at approximately 10-mile intervals in the 
areas surveyed. Each sample consisted of 12 to 20 plants taken at random from four different 
areas inafield, These dormant plants were taken to a greenhouse, grown under favorable con- 
ditions, and observed for the development of wheat streak mosaic symptoms. In case of doubt, 
transfers of the virus were made to healthy wheat plants. Locations of positive and negative 
samples were then charted on a map, along with the percentage of infected plants per sample. 
Each spring, epiphytotics developed only in the positive areas indicated on the map. Resurveys 
during each spring revealed that it is possible, by this method, to also predict the relative 
abundance and approximate severity of developing epiphytotics at each location. Early seeded 
fields often showed the greatest damage. 

These loss predictions were valid for the following reasons: -- 1) The virus must be very 
widespread and abundant to do great damage. Hence, small samples are sufficient to indicate 
the major epiphytotic trends. 2) Wheat plants must be infected in the fall when plants are young 
if yield reductions are to be severe. 3) Spring infections of winter wheat have caused only slight 
losses, sometimes none, even in susceptible varieties. Consequently, these may be ignored 
safely in the survey and still achieve satisfactory results. 

The sampling method is as accurate for individual wheat fields as for county, area or 
statewide surveys and probably could be used satisfactorily throughout the winter wheat belt 
when needed. 


Several characteristics of the wheat streak mosaic virus disease led the authors to suspect 
the possibility of predicting spring epiphytotics during the fall and winter dormancy of winter 
wheat. Many early field observations indicated that infections must occur early in the fall if the 
disease is to be severe (2, 3). Later reports confirmed these observations (4, 8). It was known 
that the virus could overwinter in abundance in diseased plants (2, 3, 5, 7). Plants artificially 
inoculated in field plots early in the fall were injured severely. In contrast, early spring inocu- 
lated plants were damaged very little even in susceptible varieties. Late spring inoculations 
often caused no visible stunting, little, if any, leaf mottling or yellowing, and often no yield re- 
duction (1). Greenhouse inoculations indicated greater susceptibility in young plants and in- 
creasing resistance with advancing plant age (4, 7). All of the foregoing data pointed toward 
widespread fall, probably early fall, infection as a prerequisite for the development of econom- 
ically severe epiphytotics. 

The realization that a prediction method would be useful to farmers, county agents, and all 
others interested in wheat prospects, led the authors to pursue the study. It also was hoped 
that some basic epidemiological factors might be revealed through consistent surveys over a 
period of years. 


Survey Method 


During each late fall and early winter for 5 years, samples of planted winter wheat were 


1 Contribution No. 587, serial No. 450, Department of Botany and Plant Pathology, Kansas Agri- 
cultural Experiment Station, Manhattan. 
2 Pathologist, Field Crops ResearchBranch, Agricultural Research Service, U. S. Department of 
Agriculture, and Assistant Professor of Botany, Kansas State College. 

The authors wish to acknowledge the aid and encouragement of R. C. Bellingham, agent, U.S.D. 
A., andClaude L. King, Extension plant pathologist, Kansas State College. Others who helped with 
the projectare: R. H. Painter, L. E. Melchers, David Matthews, Vishnu Swarup, John Kainski, 
and William Gibson, all of the Kansas Agricultural Experiment Station; R. V. Connin and Kenneth 
Bohnenblust, of the U.S.D.A., stationed at Kansas State College; and several Kansas county agents, 
Beverly D. Stagg, Hal D. Byarly.,, GeraldO. McMaster, and Hobart Frederick. 
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gathered in Kansas at approximately 10-mile intervals in the areas surveyed. These collections 
were made after the beginning of cold weather when it was thought that most or all fall vector 
transmission was complete. Each sample contained from 12 to 20 plants taken at random from 
four different locations in a field. These dormant plants were then planted in 6-inch pots, 
labeled as to field location, and taken to the greenhouses at Kansas State College, where they 
were observed under ideal growing conditions (70° to 80° F.) for the development of symptoms. 
In case of doubt, mechanical transfers of the virus were made to healthy wheat seedlings. Lo- 
cation of positive and negative samples with the percentage of diseased plants in each sample 
were charted on a map. In the spring, the areas and fields were resurveyed to determine the 
correlation between fall sample results and field disease development. 


Results of Yearly Surveys 


1949-50 Season: In December, 1949, 16 samples were collected in four northwestern 
Kansas counties. None of these was positive. In the spring, no mosaic was found in these 
counties and no losses were reported. 

Twenty-nine samples were taken from seven southwestern counties. Eleven, or 38 percent, 
of these were positive. A severe drouth occurred in the spring in these counties which made 
estimation of mosaic damage impossible though diseased plants were found. Although these results 
were disappointing, the negative correlation in the northwestern counties was sufficient reason to 
continue the study. 


1950-51 Season: Collecting began in November and continued intermittently until late De- 
cember. A total of 186 samples was obtained from 26 western counties. Eighty-one, or 43 
percent, were positive, indicating the widespread presence of the virus in the area surveyed. 
Thirty-nine of these samples were taken from five northwestern counties -- Cheyenne, Sherman, 
Rawlins, Decatur, and Norton. Only four of these, approximately 10 percent, were positive, 
They came from the two more eastern counties Decatur and Norton. In the spring only a few 
fields in this area were badly diseased and losses were relatively slight. By contrast 39, or 71 
percent, of the 55 samples collected from a southwestern area were positive. This area in- 
cluded Finney, Wichita, Kearney, Ford, Lane, Ness, Greeley, and Scott Counties, where a 
severe epiphytotic developed in the spring, with many fields a total loss. The fall survey, in 
general, indicated a severe epiphytotic imminent in certain areas of the region surveyed. The 
spring resurvey showed mosaic to be present in abundance only in such areas. Losses were 
severe in the following counties: Sheridan, Graham, Thomas, Greeley, Wichita, Scott, Finney, 
Ford, Hodgman, Ness, and Trego, and were somewhat less in a few others. 

With the help of county agents and other agricultural specialists, losses for the State were 
estimated at 6.5 million bushels, or 13 million dollars. Accurate estimates were difficult in 
some counties because of drouth damage and winter killing. In case of doubt, conservative loss 
estimates were made. 


1951-52 Season: One hundred forty samples were collected from 31 western counties. Only 
seven of these, all from three northwestern counties, were positive. No severely damaged 
fields were seen in the spring, but some diseased plants (mostly volunteer) were found in the 
same three northwestern counties for the most part. Losses were negligible and not estimated. 


1952-53 Season: One hundred fourteen samples were collected in the late fall of 1952 from 
32 western counties. Thirty-two, approximately 28 percent, were positive, but the diseased 
samples came from only two areas of the State. Five of these came from a relatively small 
area in the southwest which included portions of Finney, Ford, Gray, and Haskell Counties. The 
wheat in this area was damaged badly by drouth, making accurate spring estimates impossible. 
Of the 36 samples from Jewell, Smith, Phillips, Norton, Decatur, Thomas, Sheridan, Graham, 
and Rooks Counties in northwestern Kansas, 27, or 75 percent, were positive. A relatively se- 
vere epiphytotic occurred in this area in the spring, the losses being most severe in Phillips, 
Norton, and Smith Counties (Fig. 1). Losses were estimated at 1.25 million bushels or 2.5 
million dollars. Some drouth damage was present but was not sufficient to preclude loss esti- 
mates. 


1953-54 Season: Three hundred eighty-five samples were collected from 92 counties during 
the fall and winter. One hundred ninety-five of these, approximately 51 percent, were positive. 
The percentage of positive samples varied widely in different areas. Forty-six samples were 


__f 


Vol. 39, No. 4--PLANT DISEASE REPORTER--Apr. 15, 1955 293 


ions 
DECATUR | NORTON EMAHA [BROWN | DONIPHAN 
ns. T JACKSON \ f 
JEFFERSON 
j ¥ = 
J 
e 
DOUCLAS|JOHNSON 
MIAMI 
PAWNEE AN DERSONLINN~> 
‘ent, N 
> 
ults 
ome 
LABETTE |_ 
\ > pe: 
man, FIGURE 1. Counties in Kansas where wheat streak mosaic occurred in the 1952-53 winter 
° wheat crop. T = trace of disease; M = moderate losses; S = severe losses. 
‘ 
MARSHALL |NEMANA | 
n 
‘he ATCHISON 
ney, H 
SHAWNEE 
oss 
LYON 
— 
Only RICE COFFEY 
> 
MARVEY 
ted. WOODSON |ALLEN  |BOURBON 
HICK 
yle. CHAUTAUQUA 
am, 
se- 
35 


FIGURE 2. Approximate areas where wheat streak mosaic occurred in Kansas in the 

ti- ' 1954 crop. A and B = regions where losses were severe. C = Region containing some smaller 
areas where losses were medium to severe. D and E = Severe losses confined to scattered 
early planted fields, most fields being healthy. See text for additional information. 
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collected in the southeastern counties. None of these was positive. In the spring, no streak 
mosaic was found in these counties and no losses reported. 

Thirty-seven samples were taken in the northeastern counties (area D, Fig. 2). Eighteen 
of these, or 49 percent, were positive but a very low percentage of plants in each sample was 


diseased. In the spring the virus was found to be widespread in this region, but as indicated e 


in the winter survey most fields contained only a small percentage of diseased plants. Losses 
were light except in a few scattered early-sown fields. 

Fifty-one samples were obtained in the southwestern counties (area E, Fig. 2). Fourteen 
of these, or 27 percent, were positive, but again, only a small percentage of the plants in each 
sample was diseased. In the spring the situation was very similar to that just described for 
the northeastern counties. A few badly diseased fields also were present, most of them being 
of early seeded, irrigated wheat. Severe drouth and blowing soi! in the southwestern counties 
made disease estimates difficult everywhere and impossible in some places. 

Thirty-four samples were collected in the northwestern counties, including Jewell, Smith, 
Phillips, Norton, Decatur, Rawlins, Cheyenne, Sherman, and Thomas (area C, Fig. 2). 
Twenty-six of these, or 76 percent, were positive, indicating the virus to be widespread. How- 
ever, in individual samples only a low to intermediate percentage of plants, 17 percent average, 
was diseased. In the spring the disease was widespread but only a small percentage of planis 
was diseased in most fields. A few fields, for the most part early-seeded, had approximately 
50 percent diseased plants and losses in some were considerable. In general, however, losses 
in this area were not severe. 

Fifty-five samples were taken from the south-central counties (area B, Fig. 2). Forty of 
these, or 73 percent, were positive, indicating the virus to be widespread. Individual samples 
varied greatly. Some contained 100 percent diseased plants, while others had only a trace to 
5 percent. In the spring a similar,erratic situation was present in the field. Losses were 
extremely severe in many fields, almost all plants being diseased, but others had only a low to 
medium percentage of diseased plants with losses varying accordingly. This south-central area 
had more badly diseased fields than any other. Again, in the main, they were early-seeded, 
early emerging fields. Losses were heavy in rather large but often widely dispersed regions in 
Harper, Kingman, Pratt, Reno, Rice, Sumner, Barton, and McPherson Counties. 

The highest percentage of diseased fields and diseased plants occurred in a double line of 
central and western counties (area A, Fig. 2). These were Gove, Sheridan, Graham, Trego, 
Rooks, Ellis, Russell, Rush, Lincoln, Ellsworth, Saline, and Dickinson. Seventy-two samples 
were collected in these counties and of these 69, or 96 percent, were positive. Most of the in- 
dividual samples had a high percentage of diseased plants, indicating the virus to be not only 
widespread but abundant in given areas. In the spring most early-seeded and early emerging 
fields in these counties had a high percentage of diseased plants. Extremely coo] weather with 
adequate moisture during iate April and throughout May minimized losses considerably (6) by 
creating ideal growing conditions for the wheat and a relatively unfavorable environment for 
severe virus development. Many diseased fields that were threatened with severe losses of 50 
to 70 percent or more, actually yielded fairly well with losses seldom being over 25 percent, 
and often less. Late-seeded and late emerging fields usually had a lower percentage of diseased © 
plants and most were not severely damaged. 

Several fields were studied closely throughout the season. Results from these indicated 
that this sampling method worked equally well for individual fields. In Lincoln County, one 
field selected had 35 percent diseased plants in the survey sample. Thirty-five additional sam- 
ples were taken at random throughout the field. Sixty-eight percent of these were positive. 

The final yield of the field was 12 bushels of badly shriveled grain to the acre. : 

The survey sample from a field in Reno County had 10 percent diseased plants. Sixteen ad- — 
ditional samples were obtained and 11 were positive, but nine of these had a low percentage of 
diseased plants. The field yielded 25 bushels to the acre, but many small areas produced noth- 
ing and in others the wheat was short with very small heads. This field was fertilized heavily 


and the wheat was excellent in the nondiseased portions. £, 

Three fields were chosen in Rooks County. From two of these, 100 percent of the plants ~ 
in both the original and final samples were positive. The first of these yielded 18 bushels to FS 
the acre, an estimated 50 percent reduction based upon average yields of other healthy wheat in = 


the immediate area. The second yielded 12 bushels, an estimated 45 percent reduction. Thirty- e 
five percent of the plants were diseased in the survey sample from the third Rooks County field. 
Twenty more random samples were collected, 50 percent being positive. At harvest, the yield 
was approximately 25 bushels, an estimated 17 percent yield reduction. As mentioned previ- 


ously, losses were minimized considerably in the northwestern counties, including Rooks. 
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ak Even so, the fall survey samples indicated, with considerable accuracy, the situation to be ex- 
pected in the spring in these three individual fields. 
iteen FF With the help of county agents and other agricultural specialists, the State losses for the 
was ‘ 1953-54 crop were estimated at 7 million bushels, or approximately 14 million dollars. This 
ted - is second only to the losses sustained in 1949 when the estimate was 30 million dollars. 
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THE OCCURRENCE OF THE VECTOR OF WHEAT STREAK MOSAIC, h 
ACERIA TULIPAE, ON SLIDES EXPOSED IN THE AIRI ij a 
s 
S. M. Pady n 
im: 
During the course of aerobiological investigations on stem and leaf rust spores, micro- Vv 
scopic mites were occasionally observed during June and July 1954. They were obtained on s 
slides that had been coated with silicone grease (DC-4) and exposed for 24 hours daily and 48 Oo 
Table 1. Mites obtained from silicone slides exposed 24 hours or more from the roof of a Vv 
building, Kansas State College, Manhattan, Kansas. Identification by H. H. Keifer, g 
1954. h 
t! 
Cc 
: Number of mites : Phenological data c 
Slide : : Aceria : : Max. ; Prec. : Remarks 
no. : Date : tulipae : Other : Wind : temp.°F. : inches 
June Wheat nearing 
213 11 1 1% S,NW 95 1.37 maturity D 
N 
June Local combining 
226 26, 27 2(6,9) Ss 101, 96 June 21 
July b 
230 1 3 95 
231 2 1 (A. sp.) -- S 101 -- 
232 3, 4,5 1 103, 101, 104 -- 
233 6 -- 2d S,NW 105 .09 
234 7 -- ad NW 96 -- 
235 8 -- 2f E 92 -- 
236 9 -- 28 SE 98 = 
(Eupodidae) Vasates sp. 
Eupodes sp. 
b Vasates sp. (Eriophyidae) 
Tarsonemus sp. (Tarsonemidae) f Oxypleurites sp. 
Eupodes sp. (Eupodidae) Cecidophyes sp. (?) (Eriophyidae) 
c Oxypleurites sp. (Eriophyidae), rust mite g <i 
Vasates sp. (as in”) 
Phyllocoptes sp. (Eriophyidae), rust mite Weonuan, sp. 
Arthocoptes sp. (Eriophyidae), rust mite 
d Coptophylla sp. (Eriophyidae), rust mite 
Vasates sp. (Eriophyidae), rust mite & 
1f 
1 Contribution No. 588, serial No. 451, Department of Botany and Plant Pathology, Kansas Agri- mm 


cultural Experiment Station, Manhattan. ni 
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hours over week ends. After exposure they were brought into the laboratory, lactophenol and 
a coverglass added, and numbers of urediospores counted. When eriophyid mites were ob- 
served their locations were noted. When readings were completed, the coverglass was re- 
moved by allowing it to slide off while the slides were on edge. The slides were sent to Dr. H. 
H. Keifer for identification. Twenty mites were found on nine slides; on three occasions the 
vector, Aceria tulipae (K) was present and on a fourth slide Aceria sp. In view of the wide- 
spread wheat streak mosaic epidemic of 1954 in fhis State2, and since this is the first record 
of the vector caught in the air3, it seemed advisable to record its presence (Table 1). 

The slides were exposed at an angle of 45° ina holder and mounted on a frame with a wind 
vane, which kept the slide facing the wind. The holder was located about 150 feet above the 
ground level on the roof of a building in the center of the campus of Kansas State College, Man- 
hattan, Kansas, ona slight eminence overlooking the Kaw Valley. The nearest wheat fields to 
the south were 11/2 to 2 miles away. Wheat was still green when the first mite was recorded. 
Combining began in the Manhattan area June 21 and by July 1 wheat harvest had been largely 
completed, Although Riley County was not in the heavily infected area in the State2, there 
were scattered fields in which mosaic was severe, 


DEPARTMENT OF BOTANY AND PLANT PATHOLOGY, KANSAS STATE COLLEGE, 
MANHATTAN, KANSAS 


2Sill, W. H., Jr., H. Fellows, andClaude L. King. 1955. Kansas wheat mosaic Situation (1953- 
1954). Plant Dis. Reptr. 39: 29-30. 


3 Personal communication from Dr. H. H. Keifer, Departmentof Agriculture, Sacramento, Califor - 
nia, June 21, 1954. 
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TRANSMISSION OF THE WESTERN X-DISEASE VIRUS 
BY THE LEAFHOPPER, COLLADONUS MONTANUS (VAN D.)! 


H. R. Wolfe? 


Insect transmission of the western X-disease virus, which infects peach, cherry, and 
chokecherry, is being regularly obtained with the leafhoppers Colladonus geminatus (Van D.) 
and Scaphytopius acutus (Say), and has been demonstrated with Fieberiella florii (Stal) and 
Keonolla confluens (Uhl) (1, 5, 6, 7,10, 11). 

In Washington, the geminate leafhopper, C. geminatus, has appeared to be the most im- 
portant vector, with S. acutus having a role as economic vector when it has significant density, 
as it occasionally does. The other two species have not thus far been shown to be important as 
vectors in the field. 

C. geminatus is being considered an economic vector in Oregon and Utah, and also in 
California as reported by Jensen, Frazier and Thomas in connection with the yellow leaf roll 
disorder in peach which we may presume to be a strain of western X-disease in peach (4, 8). 

The geminate leafhopper was the first vector determined, and very soon attention was di- 
rected to experiments with the closely reiated species, the mountain leafhopper, Colladonus 
montanus (Van D.), which has the same general distribution. Evidence is reported here that 
this species is capable of transmitting the western X-disease virus. However, it appears to be 
inefficient as a vector owing to its biology or behavior. During 1953 and 1954, four cases of 
transmission were secured in 97 tests. 

Another member of the genus, Colladonus clitellarius (Say), has been found by Gilmer (2) 
to be a vector of X-disease in New York. Work by Thornberry (9) in Illinois indicates probable 
transmission by the same species. 

C. montanus was reared successfully on celery. However, as was found by Jensen (3), a 
high mortality occurred during virus-acquisition feeding periods on infected stone fruit trees 
and on heaithy peach test trees. By starting with large numbers of insects and returning them 
to celery after feeding on the inoculum source, a small percentage of the leafhoppers survived 
a period of time considered adequate to satisfy the latent period of the virus in the insect. With 
C. geminatus the latent period has usually been in excess of 30 days, and similar periods were 
employed with C. montanus. 

The tests were made with a single adult C. montanus in each test. The four positive cases 
of transmission were secured with females, although numerous males were likewise used; 
however, there is no warranted assumption that this did not trace to chance. The inoculum 
sources were infected peach trees in 78 tests and infected apricot trees in 19 tests, all grown 
in pots. The healthy test trees were Lovell peach seedlings grown in 4-inch pots. 

The first positive case involved exposure of a single female leafhopper to infected apricot 
for 35 days, a holding period of 10 days on celery, and a final feeding period on the peach test 
tree of 10 days. 

The second case involved exposure of a single female to infected peach for 10 days, a 
holding period of 35 days on celery, followed by exposure to the test peach tree for 4 days. 

The final two cases of transmission were by a female fed serially on two test trees. The 
leafhopper was first caged on infected peach for 10 days, then held on celery for 42 days. The 
insect was caged successively on two healthy peach trees for 4 days, and both test trees showed 
western X-disease symptoms within 90 days. 

Peach trees held as checks for contamination remained free from the disease. There never 
has been any disease spread by contamination detected in the greenhouses where the work was 
done, through several years of maintaining many hundreds of test trees. Also, the fact that two 
consecutive test trees fed on by the same leafhopper in the serial transfer test became diseased 
is further indication that the insect, rather than contamination, was responsible. 

Graft transmissions from infected test trees to Lovell peach seedlings in the greenhouse 
resulted in western X-disease symptoms within 60 days, proving the presence of a transmissi- 
ble virus. 


1 Scientific Paper No. 1393, Washington Agricultural Experiment Stations, Pullman. Project No. 
848. This work represents cooperative efforts of the following agencies: The Washington State 
Department of Agriculture, the Washington Agricultural Experiment Stations and the United States 
Department of Agriculture, Entomology Research Branch. 


2 Assistant Entomologist, Tree Fruit Experiment Station, Wenatchee, Washington. 
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C. montanus in Washington occasionally attains high population densities on alfalfa, in- 
cluding that grown in orchards as a cover crop. This species has been found on most varieties 
of stone fruit trees. It has also been taken from chokecherry, bitter cherry, cottonwood, elder - 
berry, sumac, wild rose, grape, fern, potato, and bean. When caged it survives better on 


' cherry foliage than on peach. 


_ TREE FRUIT EXPERIMENT STATION, WENATCHEE, WASHINGTON 


Provisionally, the writer believes that this species is not an economic vector of the western 


‘ X-disease virus comparable to Colladonus geminatus or Scaphytopius acutus, and in controlled 


experiments it is less efficient than the rare but efficacious Fieberiella florii. 
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LADINO CLOVER -- A POSSIBLE SOURCE OF THE VIRUS 
CAUSING PURPLE-TOP WILT IN POTATOES 


1 


R. E. Webb! and E. S. Schultz 


Phyllody in Ladino clover was observed on Aroostook Farm, Maine, in the spring of 1954, _ 
The diseased clover plants were severely dwarfed and chlorotic and had a witches'-broom ap- 
pearance due to the development of many short axillary shoots. Most of the flowers in the af- 
fected spikes had a yellowish-green color. Others had completely reverted to foliar organs 
and had elongated pedicels (Figure 1). 


FIGURE 1. Ladino clover. Left, healthy; right, plant 
showing phyllody. 


The Ladino clover plants showing phyllody were growing in a field adjacent to a plot used $ 
the previous year for transmission of the aster yellows virus to potato plants. During 1953, 36 © 
Katahdin potato plants were grown in 22 x 30 x 30 inch insect-proof cages. A plant of Oxeye x 
daisy, Chrysanthemum leucanthemum L., naturally infected with the aster yellows virus was © 
transplanted to each cage. In mid-August 25 aster leaf hoppers, Macrosteles fascifrons 
(Stal.), were introduced into each cage in an attempt to induce purple-top wilt symptoms in the 
potato plants. When the cages were removed September 5, several of the insects were observed | 
to fly from the caged plants into the adjacent clover field. Most of the diseased clover plants 
(Figure 1) found in 1954 were along the edge of the field about 8 feet from the cages but a few 
plants showing phyllody were as far as 50 feet from the border of the field. — 

Three diseased clover plants found in 1954 were transplanted to the greenhouse and colo- 
nized with aster leaf hoppers?, After an 8-day feeding period the leaf hoppers were transfer- 
red to three plants of zinnia, Zinnia elegans Jacq., and five plants of Katahdin potato. One of 
the three zinnia plants became severely stunted and chlorotic and finally died. The Katahdin 
plants remained healthy. The tubers harvested from the cages in which the insects were con- 
fined the previous year produced only healthy sprouts and plants. ey 

Potato plants growing in the vicinity of the diseased clover plants were not observed to 
develop late-breaking or purple-top wilt symptoms and only a few potato plants showing pur- 
ple-top wilt were found in several fields inspected in 1954. This was not surprising because 
of the cool, wet season and the early outbreak of late blight. 


1 Plant Pathologist and Collaborator (formerly Principal Pathologist), respectively, Horticultural 
Crops Research Branch, Agricultural ResearchService, United States Department of Agriculture. 


2 Supplied by Kar] Maramorosch, Rockefeller Institute for Medical Research, New York, New York. 
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As far as the authors know, this is the first report of phyllody in Ladino clover in the 
eastern potato-growing areas. It has been reported in Oregon, where it is associated with the 
late-breaking virus in potatoes (1). Raymer and Amen attributed the virus producing phyllody 
in Ladino clover to a strain of the aster yellows complex. Ladino clover has been grown in 
Maine in rotation with potatoes and cereals for some time. Phyllody may indicate the appear- 
ance of a strain of the aster yellows virus complex new to the northern Maine potato area. 


Literature Cited 


1. Reymer, W. B. and Clark R. Amen. 1954. An association of late- 
breaking virus in potato with a phyllody condition in Ladino clover. 
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OBSERVATIONS ON BITTERNESS OF CALIFORNIA GROWN CARROTS! 


M. Yamaguchi“, F. D. Howard”, and L. B. McNeliy® 
Abstract 


Observations on the bitterness of California grown carrots were made. Bitterness in the 
Red Core Chantenay variety which had been in storage at 32° F is described. Bitterness was 
different from that of carrot yellows. No large differences were noted in the chemical consti- 
tuents analyzed except for alpha carotene in the bitter carrots, which was much less than that 
found in normal tasting carrots. Variety, irrigation, and fertilizer trials produced no definite 


bitterness. The suggestion is made that bitterness may be caused by metabolic products of the ; 


carotenoids. 


INTRODUCTION 


During the winter of 1950 and the fall and winter of 1951, bitterness was found in California- 
grown carrots procured for processing. This bitterness in each case was traced to certain 
lots of Red Core Chantenay carrots that had been in storage at 32° F from 6 to 12 weeks. 

This flavor has been described as: "bitter," "quinine-like," "soapy bitterness," "alum- 
like," and "spicy and bitter.'' The strongly bitter raw carrot roots, when eaten, leave an after- 
taste that lingers, even when followed by sweet or mild-tasting carrots. The bitter flavor ap- 
pears to be concentrated in the phloem tissue and not in the xylem. 

In the cases where bitterness was reported, there had been no unusual cultural practices 


in the growing of the crops. The crops were sown in the spring and harvested inthefail. Weeds) 
were controlled with carrot oil but the sprayings were early enough so that there was no carry- | 


aver of the oil flavor in the roots. No Lindane, benzenehexachloride, or other pesticides were 
used on the crops or in the soil. Chemical analyses were made to substantiate this. The bit- 
terness apparently developed during storage, for none was detected when the carrots were 
tasted by field men at harvest. The carrots were of U.S. No. 1 grade. In all cases the cold 
storage rooms appeared to be properly managed as only certain lots in the same storage rooms 


turned bitter. Examination of the boxes containing bitter roots indicated that the bitterness was — 


sporadic and varied from 10 to 90 percent. 


EXPERIMENTAL 


Carrot Yellows: Hervey, Robinson, and Schroeder* reported bitterness in roots affected 
by the virus disease carrot yellows. According to reports no carrot yellows was found in the 


fields and an examination of the roots in storage showed no symptoms of this disease. Samples _ 


of roots affected by carrot yellows, portions of roots with green shoulders, and roots contain- 
ing the bitterness developed in storage, were processed separately and evaluated organoleptic- 
ally. The taste panel could easily distinguish between the three lots. 


Chemical Analyses: Analyses were made of the normal and bitter Red Core Chantenay 
carrots from the same lot. The results are tabulated below: 


Composition of Normal and Bitter Core Chantenay Carrots 


Total Carotene 
sugars Starch Protein Alpha Beta 
%o %o % Mg. per 100 grams 
Normal carrots 10.5 0.16 1.42 7.3 14.1 
Bitter carrots 10.4 0.32 1.60 4.8 13.0 


1 Appreciation is expressed to Mr. G. W. Jones of Gerbers Products Co., Oakland, California; and — 


to the various seed companies who cooperated in this project. 

2 Department of Vegetable Crops, University of California, Davis, California. 

3 Beechnut Packing Co., San Jose, California. 

4 Hervey, G. E. R., W. B. Robinson, andW. T. Schroeder. 1948. Carrot yellows affects flavor 
of processed product. Farm Research 14(2): 2. April. 
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Both normal and bitter carrots were analyzed for calcium, iron, phosphorus, and vitamins C, 
B,, Bg, and niacin. No significant differences were found. 

Since the alpha carotene content differed in the two samples, chromatograms on MgO + Hy- 
flo Super Cel columns were made of petroleum ether extracts, The bitter fraction was found 
strongly adsorbed on the top portion of the column. Chemical analyses were not made to iden- 
tify this fraction eluted from the column. 


Storage: Tests at 32°, 50°, and 77° F of Imperator and Red Core Chantenay carrots con- 
ducted to determine whether or not storage was a factor contributing to the bitterness, proved 
unsuccessful. 


Variety Triais: Two variety trials were conducted in fields in which bitter carrots were 
found the previous year. The following varieties were tested; Nantes, Danvers, Oxheart, 
Chantenay, Red Core Chantenay (4 seed sources), Imperator, Chanticleer, and White Belgian. 
These were planted in commercial fields of carrots grown for processing. The carrots were 
harvested 8 weeks before regular harvest (fresh market maturity) and again at regular harvest. 
These were tasted fresh, put into storage at 32° F, and tasted at intervals, the final tasting 
being made after about 3 months of storage. Some of the varieties did not last 3 months because 
of rot. None of the commercial varieties revealed bitterness comparable to that originally 
found in the carrots grown the previous year. The difference between the results of the two 
years might be due to climatic conditions. 

The roots of bitter and normal carrots from boxes containing bitter Red Core Chantenay 
carrots were replanted in isolation and the seeds collected. These seeds were planted in the 
variety trial described above. No bitterness was detected in the progeny of the normal carrots 
but the roots from the bitter carrots had a very strong carrot flavor and tasted "spicy and hot", 
leaving a burning sensation. In some of these roots only a very slight bitterness was detectable. 

In our observations, bitterness was noted in the Red Core Chantenay variety only, but bit- 
terness in other varieties? has been reported. 


Fertilizer Tests: Samples were obtained of Red Core Chantenay carrots grown in fertilizer 
experiments® using various sources of nitrogen -- (NH4)2504, NaNO3, and Urea, each at the 
rate of 120 lbs. N per acre and in combination with P2O5 at 150 lbs. per acre. Carrots from 
each of these treatments and a check lot were put into storage at 32° F and tasted at intervals 
during a 3-month period. No bitterness was detected in any of the treatments. 


Irrigation: Experiments with moist versus dry soil during the growing period of carrots 
were carried on at Davis, using Long Chantenay, Red Core Chantenay, Nantes, and Long Im- 
perator varieties. The dry soil was obtained by withholding irrigation water, and the moist plot 
was normally irrigated. The field was seeded in mid-April and the plants allowed to grow with 
normal soil moisture until July 17. Water was then withheld from one of the replications until 
September 12 when irrigation was resumed. An early harvest was made on August 11. No bit- 
terness was detected in these carrots during storage. 

The regular harvest was made on October 26. The carrots from all treatments were tasted 
when fresh and at intervals during storage. After 7 weeks of storage a very small percentage 
of the roots of all varieties and all treatments tasted slightly bitter, but the bitterness was not 
so pronounced nor so strong as that described above. 

It appears that maturity may contribute to bitterness. In the above experiments the carrots 
harvested at market maturity showed no bitterness, but those harvested later for processing 
had a stronger taste and were sometimes slightly bitter. 


DISCUSSION 
We have not successfully produced bitterness of carrots in our tests with varieties and dif- 


ferent cultural practices. The conditions under which these tests were made may not have been 
optimal to pre-condition the roots to bitterness in storage, so no conclusions can be drawn. On 


Spr. H. M. Munger of the Cornell Agricultural Experiment Station, while atDavis, receiveda 
shipment of Nantes carrots whichhad beenin storage inNew York. These tasted bitter; the bitter - 
ness seemed to be similar to that which we have observed. 

6 Carrots obtained from fertilizer placement experiments conducted by Dr. O. A. Lorenz, Depart- 
ment of Vegetable Crops. 
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only one occasion was bitterness observed in freshly harvested carrots, and that occurred in 
only one root of the many tested. 

It has been suggested that a new virus, different from carrot yellows, may affect the roots 
and cause this bitterness; but none has as yet been demonstrated. 

The large difference between the alpha carotene contents of normal and bitter carrots as 
well as the solubility of the bitter component in petroleum ether and its strong adsorption on 
the MgO column, suggests that the bitterness may be caused by metabolic products of the carot- 
enoids. 


DEPARTMENT OF VEGETABLE CROPS, UNIVERSITY OF CALIFORNIA, DAVIS; AND THE 
BEECHNUT PACKING CO., SAN JOSE, CALIFORNIA 
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DIE -BACK OF ASPARAGUS ASSOCIATED WITH 
BOTRYTIS CINEREA IN NEW HAMPSHIRE+* 


Avery E. Ric h2 


A die-back of asparagus (Asparagus officinalis L.) was first observed by the writer in Dur- 
ham, New Hampshire in the fall of 1951. The same type of injury was noted the following fall 
and again in 1954. The main stem and cladophylls turned black, dried up and died for 6 inches 
or more back from the tips of the plants (Fig. 1). 


FIGURE 1. Asparagus FIGURE 2. Botrytis sclerotia 
stem and cladophylls showing produced by fungus isolated from 
typical symptoms of die-back. affected cladophylls. 


Hassebrauck® found that Botrytis cinerea Fr. caused a similar type of injury to asparagus 
in Germany. He found that it was usually associated with earlier attacks by rust (Puccinia as- 
paragi DC), or possibly with insect injuries, and that heavy precipitation from May to August 
appeared to favor it. 

A Botrytis sp. of the cinerea type was isolated (Fig. 2) from affected cladophylls collected 
in Durham, New Hampshire. From these isolations and the report by Hassebrauck, it is as- 
sumed that the die-back was incited by B. cinerea. Under New Hampshire conditions it did not 
appear to be associated with rust or insect injuries. However, wet weather during the growing 
season appeared to favor it. It was not observed in 1953, which was a dry season, 

Although Botrytis spp. have been reported to occasionally cause gray mold rot of aspara- 
gus shoots both in the field and in transit*, the writer has found no previous record of a Botry- 


1 Published with the approval of the Director of the New Hampshire Agricultural Experiment Station 
as Scientific Contribution No. 180. 

2 Plant Pathologist, New Hampshire Agricultural Experiment Station. 

3Hassebrauck, K. 1538. Botrytis cinerea Pers. als Spargelschadling. NachrBl. dtsch. PflSch- 
Dienst. 18: 2-4. (Abst. inRev. Appl. Mycol. 17:429. 1938). 


4Ramsey, G. B. andJ.S. Wiant. 1941. Market diseases offruitsand vegetables. Asparagus, 
onions, beans, peas, carrots, celery andrelated vegetables. U.S. Dept. Agr. Misc. Pub. 440: 4. 
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tis die-back of asparagus occurring in the United States. 

Probably the die-back itself is not of economic importance on asparagus in the fall of the 
year. However, the fungus on the affected plants may serve as a source of inoculum for the 
edible shoots the following spring, and thereby increase the losses in transit and market. 


DEPARTMENT OF BOTANY, NEW HAMPSHIRE AGRICULTURAL EXPERIMENT STATION, 
DURHAM, NEW HAMPSHIRE 
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THE OCCURRENCE AND CONTROL OF PARATYLENCHUS HAMATUS 
ON CELERY IN NEW HAMPSHIRE! 


Avery E. Rich? 
Abstract 


Severely stunted and chlorotic celery plants with poor root systems were found to be grow- 
ing in soil heavily infested with nematodes, later identified as Paratylenchus hamatus. Crop- 
ping the soil for one year with lettuce and spinach reduced the nematode population, and follow- 
ing the same cropping system for another year entirely eliminated this parasitic species. 


Symptoms 


In the fall of 1951, the writer was asked to examine a field of celery in Stratham, New 
Hampshire, which was making very poor growth. The plants were unsalable, being severely 
stunted and chlorotic. The roots had a "rat tail appearance, due to the decreased growth of 
secondary roots and a marked reduction in the development of fine feeder roots. 

The primary roots contained numerous rust-colored cracks or craters, from which Rhizoc - 
tonia sp. could be occasionally isolated. 


Causal Agent 


This field had been cropped continuously to vegetables for approximately 75 years, and 
celery was one of the main crops in the rotation. The difficulty had been tentatively diagnosed 
earlier as some sort of nutrient deficiency or toxicity, but chemical soil analyses did not sub- 
stantiate this suggested explanation. Therefore, samples of soil were collected in the fall of 
1951 and examined for the presence of parasitic nematodes. This examination revealed the 
presence of approximately 2000 Paratylenchus hamatus® nematodes per pint of soil. These nem- 
nematodes were first reported (3) on fig roots in California in 1950. Lownsbery, et al. (1) 
noted their pathogenicity to celery and dill in 1952. Therefore, it appears that P. hamatus was 
responsible for the poor growth of celery in this field. Tarjan, et al. (2) found that Dolicho- 
dorus heterocephalus produced similar symptoms on celery in Florida. 


Control 


The owners were advised to plant some other crop on this land in 1952. Rye was sown in 
the fall of 1951. Lettuce and spinach produced good crops in 1952. Soil samples collected and 
examined in the fall of 1952 contained only about half as many P. hamatus nematodes as similar 
samples contained the previous fall. The owners replanted the field to lettuce and spinach in 
1953. Soil samples were collected that fall, but due to improper handling they dried out too 
much for nematode counts. Therefore, samples were collected and examined in the spring of 
1954, at which time no parasitic nematodes were found. Thus it appears that this species of 
nematode can be easily eradicated by crop rotation, probably owing to its parasitic nature and 
its restricted host range. 


1 Published with the approval of the Director of the New Hampshire Agricultural Experiment Station 
as Scientific Contribution No. 179. 

2Plant Pathologist, New Hampshire Agricultural Experiment Station. 

3 The writer wishes to express his appreciation to Dr. B. F. Lownsbery, formerly of the Connecti- 
cut Agricultural Experiment Station, for making nematode counts and identifying them. He is also 
gratefultoDr. A. C, Tarjan of the Rhode Island Agricultural Experiment Station for making nema- 
tode counts in later soilsamples. 
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DEPARTMENT OF BOTANY, UNIVERSITY OF NEW HAMPSHIRE AND NEW HAMPSHIRE 
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ADDITIONAL HOSTS OF THE BURROWING NEMATODE IN FLORIDA! 


Troy L. Brooks 


It has been pointed out by Suit, DuCharme and Brooks that weed and ornamental hosts of 
the burrowing nematode, Radopholus similis (Cobb) Thorne, may have an important relation- 
ship to the spread and distribution of spreading decline of citrus (4). Consequently, a knowl- 
edge of the complete host range of this nematode is of importance to the citrus industry. Pre- 
vious investigations (1, 2, 3) have demonstrated 18 species of plants to be hosts of R. similis 
in Florida. Recent investigations have revealed nine additional species to be susceptible under 
field conditions. These species are: 


Beggarweed, Desmodium sp. Brazilian nightshade, Solanum 

Wild celosia, Celosia nitida Vahl. seaforthianum Andr. 

Caesar's weed, Urena lobata L. Native persimmon, Diospyros 
Nightshade, Solanum nigrum L. virginiana L. 

Bloodberry, Rivina humilis L. Flame vine, Pyrostegia venusta Baill. 


Guava, Psidium guajava L. 


The first six in the above list commonly occur as weeds in citrus groves. 


Literature Cited 


1. Brooks, Troy L. 1954. Host range of the burrowing nematode interna- 
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citrus plants in relation to spreading decline. Proc. Soil Science 
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CITRUS EXPERIMENT STATION, LAKE ALFRED, FLORIDA 


1 Contribution from the University of Florida, Citrus Experiment Station, Lake Alfred, Florida. 
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NEMATODES ATTACKING SOYBEAN IN BRAZIL 


Ire 


Luiz Gonzaga E. Lordello 


In the State of Sado Paulo, Brazil, the soybean (Glycine max Merr.) was originally cultivated 
by a relatively few Japanese growers. Within the past 10 years, however, its cultivation has 
greatly increased. At the present time, there is a great interest in the development of its cul- 
tivation also by the Government of the State, because of its remarkable nutritional and industria] 
value. One of the most serious detriments to such a project is infection of this crop by two 
root-parasitic nematodes: root-knot nematodes (Meloidogyne spp.) and meadow nematodes 
(Pratylenchus spp.). The intensity of damage is variable, but some cases of complete loss of 
the crop have been reported. Almost always, however, the quality of the seeds is lowered, with 
a great increase in the percentage of empty and ill-formed grains. Both of the soybean varie- 
ties cultivated at present in Brazil (Abura and Rio Grande) as well as some other promising 
strains have shown severe attacks by these root-parasitic organisms. We do not yet know which 
of the two nematode groups is the more important, but the root-knot nematodes are the more 
obvious from the growers' point of view, because of the ready visibility of the galls. Further |. E 
discussion herein is confined to the root-knot nematode group. 

Since the soil fumigation is still a rather expensive method of control under Brazil condi- 
tions, investigations have been carried out at the Instituto Agronémico, in Campinas, in order to 
select varieties which could be cultivated on a large scale or used in breeding work. As a con- 
tribution toward this project, Silva, Lordello and Miyasaka (4) have already published some ob- 
servations about the resistance of several varieties to the invasions by root-knot nemas in the 
Campinas region (3). In sucha project, the writer's work has dealt mainly with the morphology 
and taxonomy of the nematodes involved. 

One of the varieties tested, La 41-1219, proved to be resistant thereby providing promis - 
ing material for further studies and breeding under Brazilian conditions. Its remarkable re- 
sistance was tested in field experiments, and confirmed in pot tests with soil artificially in- 
fested with one of the root-knot nematodes. 

Unfortunately, that variety when grown in the Bauru region, also State of Sdo Paulo but 
rather far from Campinas, was severely attacked by a root-knot species which we identified as 
Meloidogyne incognita (Kofoid & White, 1919) Chitwood, 1949. The population occurring at 
Campinas proved to be a morphologically different form, closely related to M. incognita, which 
will be elsewhere described as a new species. Thus, the variety La 41-1219 has been shown 
to be resistant to the new species but is disfigured by M. incognita. The variety La 41-1219 
had been introduced from the United States as a strain susceptible to those root-knot nematodes 
occurring in the southern part of that country (Mississippi). Another variety, alsc introduced 
from the United States, N 46-2652, and with the information that it was resistant in the southern _ 
part of the country, was found to be injured by the new species in the Campinas region. 

The perineal pattern of the species to be described as new may be confused easily with one 
of the patterns figured by several workers for M. incognita, thus providing an example, within : 
the Brazilian fauna, of a species of the genus which can not be identified through a study of the : 
female pattern only, without the riskof error. As stated, M. incognita is already known to é 
occur in Brazil, attacking the soybean variety La 41-1219, as well as potato tubers, fig roots, 
etc. (1,2). Since morphological differences were seen in the population that does not develop in E 
the same variety La 41-1219, one can not speak of parasitic races. The establishment of the 
new species wil! be mainly based on male and larval characteristics. 

A third root-knot nematode form is also known to be involved in the soybean problem. Ac- 
tually, in the fields of the Bauru region two species of root-knot nemas have been identified: 

M. incognita mentioned above, and an undescribed subspecies of M. javanica (Treub, 1885) 
Chitwood, 1949. 

In Bauru, both of the varieties (La 41-1219 and Abura) had been planted adjacent in the same 
field. Infection by M. incognita was identified only in the variety La 41-1219, and by the new ‘ 
subspecies of M. javanica only in the variety Abura. The host preference of these two nematodes _ 
was specific and very marked. 

All three root-knot forms referred to in this paper cause somewhat large galls on soybean 
roots. 
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AN UNUSUAL OCCURRENCE OF PHYTOPHTHORA ROT OF PEARS! 


G. C. Chamberlain and J. L. Townshend” 


In the Niagara peninsula of Ontario, a rot of pears caused by Phytophthora cactorum (Leb. 
et Cohn) Schroeter may be found each year on windfallen fruits on the surface of the fruit next 
to the ground. The occurrence is seldom of any economic significance. In 1954, however, it 
caused loss of Kieffer pears being held in common storage to ripen for processing. Reports of 
its occurrence were received from a number of storages, from processors and from fruit inspec- 
tors. One processing firm estimated its loss from the rot at 10 to 15percent. Insome storages 
however, the loss was much heavier. 

On October 19, about 2 weeks after harvest, samples of affected fruits were received at 
the laboratory. A hamper, representative of many in common storage at that time, contained 
only 24 sound fruits in a total of 165. The remainder of the fruits were more or less affected 
by the rot and showed one or more centers of infection. The rot spots had coalesced to involve 
large areas in 41.7 percent of the fruits. 


Description of the Rot 


The rot asitoccurs on Kieffer variety of pear is characterized by chocolate-brown to black 
circular spots, which enlarge and coalesce to involve the entire fruit. The flesh shows a 
browning which may extend into the core and occasionally into the stem. The texture remains 
quite firm until the late stages of the decay. Affected fruits produce no noticeable odor. Thin 
mycelial wefts of the fungus are occasionally found growing out of areas where rotted fruits are 
grouped together in the center of a hamper. 


Isolation of the Causal Organism 


Isolations were made from surface-sterilized infected fruits to potato dextrose agar. Sev- 
enty-two isolations were made from the margin of the rot spots and 32 from the discolored in- 
ternal tissue below the spots. A similar fungus growth was obtained from all these isolations. 
After 5 days the fungus could be identified as a Phytophthora. The conidia measured 29.3-42.9 
x 23.4-31.2 un, with an average of 34.9 x 27.4, which is in close agreement with the size of 
the conidia of Phytophthora cactorum. 


Inoculation Experiments 


Artificial inoculation of sound fruits and the subsequent development of the rot was readily 
accomplished. Sixteen sound pears were surface sterilized and then punctured with a sterile 
awl in two locations. The tips of sterile toothpicks carrying mycelial inoculum of P. cactorum 
obtained from 3-day-old cultures were inserted in the punctures which were then sealed with a 
smear of vaseline. Check fruits were treated similarly but without inoculation. The inoculated 
and check fruits were placed in common storage on October 22. Infection took place in all but 
three of the 32 inoculations. The size of the rotted areas (Fig. 1) after 21 days ranged from 15 
x 15 mm. to 68 x 45 mm. and averaged 34.1 x 29.8. The pressure test of the fruit averaged 
17.1 at the time of inoculation and 9.1 at the conclusion of the experiment. The check fruits 
remained sound. 

In a second experiment sound pear fruits were surface sterilized and small disks 1/8 to 1/4 
inch deep were removed with a flamed cork borer and replaced by equal-sized disks taken from 
a 6-day-old culture of Phytophthora cactorum on potato dextrose agar or directly from the mar- 
gin of the infected areas on the fruits. The inoculated fruits were kept in a moist chamber at 
room temperature for 6 days. Eight of the 19 agar-disk inoculations and one of the 12 fruit- 
disk inoculations failed to produce the rot. The infection spread rapidly in the remaining inocu- 
lations and involved from 1/4 to 1/2 the area of the fruit by the sixth day. 

The fungus was reisolated readily irom fruits inoculated by the toothpick method. 


1 Contribution No. 1445 from the Botany and Plant Pathology Division, Science Service, Canada 
Department of Agriculture, Ottawa, Ontario. 
2 Associate Plant Pathologist and Assistant Plant Pathologist. 


pot 
by 
Sc 
of 
pe 
on 
fe 
pr 
uti 
gr 
de 
so 
we 
sp 
tu 
thi 
Li 


(Leb. 
next 

it 
rts of 
inspec- 
orages' 


l at 
Lined 
cted 
ivolve 


adily 
rile 
forum 
ith a 
‘ulated 
1 but 
om 15 
ged 


to 1/4 
1 from 
2 mar- 
rat 
it- 
inocu- 


Vol. 39, No. 4--PLANT DISEASE REPORTER--Apr. 15, 1955 313 


FIGURE 1. Rot of Kieffer 


pear caused by Phytophthora 
cactorum and resulting from 


toothpick inoculation. 


Discussion 


The rot of Kieffer pears in storage, which occurred in the Niagara peninsula in 1954, was 
caused by the fungus Phytophthora cactorum. The rot has been described and well illustrated 
by Rose and Lindegren (5). In Canada, Giissow (4) referred briefly to its occurrence in Nova 
Scotia in 1919 and (3) described the disease found affecting pear fruits on the lower branches 
of a few trees. It was reported in 1949 by McLarty (1) as occurring in British Columbia on 
pears on the lower branches of trees in irrigated orchards and again in 1952 (2) by Creelman 
on pears in Nova Scotia. This would appear to be the first report in Canada of the rot on Kief- 
fer pears held in common storage and of its causing considerable wastage of fruit destined for 
processing. 

An investigation of the conditions in the Niagara peninsula provides evidence that the ex- 
cessive rainfall (6.01 inches) in the first part and middle of October was an important contrib- 
uting factor in the occurrence of the rot. Many containers filled with pears remained on the 
ground in the orchard throughout this wet period and were exposed to splashing and to some 
degree of flooding. By these means the spores of the fungus were undoubtedly carried from the 
soil onto the fruit before it was placed in storage. It is of interest to note that affected fruits 
were also found occasionally on low heavily laden branches where they could readily receive 
splashing from the soil. A second factor of some importance was the fluctuation of tempera- 
ture experienced in common storage. Under these circumstances the fruit sweated freely and 
thus provided conditions favorable for the spread of infection to other fruits. 
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PRELIMINARY OBSERVATIONS ON A CURRENT OUTBREAK OF 
WESTERN GALL RUST (CRONARTIUM COLEOSPORIOIDES) 


1 


Charles D. Leaphart 


Considerable damage of comparatively recent origin has been observed in ponderosa pine 
(Pinus ponderosa Laws.) in western Montana along the Clark Fork River between Superior and 
Missoula. This damage is caused by western gall rust (Cronartium coleosporioides) Arth, )2 
which is considered to be relatively harmless on pine in western Montana. The present out- 
break appears to have started 15 to 20 years ago and is still active, judging by the ages of liv- 
ing rust galls which range from 1 to 15 years. Affected stands are characterized by an in- 
creasing number of branch flags and by the dying of occasional trees for the last 2 years in the 
most severely infected stands. Although the rust is scattered between these two towns, which 
are approximately 60 miles apart, it is concentrated in only a few centers where damage is now 
becoming severe. Little or no rust is encountered in the side drainages or along the slopes 
bordering the benchland of the main river bottom. The pine stands are largely pure but in sep- 
arate groups throughout the bottom, generally interspersed with agricultural land. 


FIGURE 1. Cronartium 
coleosporioides on ponderosa pine. 
Arrows indicate the killing or 
potentially killing rust galls. The 
two twigs at the upper left have 
already been girdled and killed at 
the designated galls. 


Infection occurs in both even- and uneven-aged stands ranging in age from 50 to 175 years. 
In uneven-aged stands, usually only the overstory, pole, and small saw-log sized trees are 
affected. In some badly infected areas, many trees possess girdling galls on more than 60 per- 
cent of their branches. Figure 1 shows a branch with a potentially killing gall on almost every 
side branch, 

Analyses of galls chosen at random from several of the infection centers showed that galls 
invariably started in 1- to 3-year-old branch wood. Illustrated in Figure 2 are cross sections 
of two representative galls. Gall formation in A is barely noticeable in the upper left portion of 
the 1-year-old wood. In B the gall might have originated in the 2-year-old wood but tissue 
hypertophy did not occur until the third year. Evidently the first-, second-, or third-year 
needles are susceptible to infection and the rust mycelium penetrates to the wood cambium 
within the year; or infection occurs on the first-year needles and it takes up to 3 years for the 
galls to manifest themselves; or both situations may exist. Galls apparently will not form unless 
the mycelium makes contact with the cambium within 3 years, presumably the first step in gall 
formation. 


1 Plant Pathologist, Intermountain Forest and Range Experiment Station, Forest Service, U. S. 
Department of Agriculture, Ogden, Utah. 

2 Boyce, J. S. 1943. Host relationships and distribution of conifer rusts in the United States and 
Canada. Connecticut Acad. ArtsandSci., Trans. 35: 329-482. 
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FIGURE 2. Cross section of two galls caused 
by western gall rust: A, originating in 1-year-old 
wood, and B, in 3-year-old wood. 


INTERMOUNTAIN FOREST & RANGE EXPERIMENT STATION, FOREST SERVICE, U. S. 
DEPARTMENT OF AGRICULTURE, OGDEN, UTAH 
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DISEASES OF FORAGE CROPS IN NEW YORK, 1954 


D. A. Roberts, R. T. Sherwood, K. D. Fezer, and C. S. Ramamurthi 


Ninety meadows and pastures in New York were inspected during the summer of 1954, and, 
when practicable, the extent of crop losses caused by plant disease was estimated. 

Survey itineraries, were planned and fields for inspection were selected so that data from 
representative forage plantings could be obtained (3). Intensity of foliage diseases was rated 
after matching diseased foliage with leaf and leaflet diagrams marked with measured areas rep- | 
resenting necrosis (5). Over-all disease intensity ratings were made, and that part of the total © 
necrosis caused by each disease was estimated. Data were recorded for severity of diseases _ 
on lower, center, and top thirds of plants. Dry weights of stems and leaves taken from these 
three parts of some plants were obtained. Then it was possible to calculate approximately that 
amount of hay to be considered worthless as a result of necrosis caused by diseases. 

Root rots and Pseudopeziza leafspot were the most serious diseases of clovers in 1954 
(Table 1). Bacterial wilt of alfalfa was destructive only in those fields where susceptible va- 
rieties were grown in infested soil, and foliage diseases of alfalfa were about as serious as 
they had been in 1952 and 1953 (3,4). Stemphylium leafspot and stem canker disease of birds- 
foot trefoil, eyespot of timothy, brown spot of brome grass, and purple leafspot of orchard 
grass were more destructive in 1954 than in either of the 2 preceding years (3, 4). 

Diseases of forage crops observed in 1954, but not listed in Table 1, include the following: 
sooty blotch, powdery mildew, rust, vein mosaic, and mosaic of red clover; Stagonospora leaf- 
spot, downy mildew, Stemphylium leafspot, and Fusarium crown bud rotofalfalfa; Pseudopeziza 
leafspot, rust, and mosaic of white and Ladino clovers; Sclerotinia crown and stem rot of birds- 
foot trefoil; Helminthosporium leafspot, stripe smut, and leaf rust of timothy; and leaf scald of 
orchard and brome grasses. 
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1. Dickson, J. G. 1947. Diseases of field crops. McGraw-Hill, New York. 
429 pp. 

2. Kreitlow, K. W., J. H. Graham, and R. J. Garber. 1953. Diseases of 
forage grasses and legumes in the northeastern States. Pennsylvania 7 
Agr. Exp. Sta. Bul. 573, 42 pp. 

3. Roberts, D. A., R. T. Sherwood, and K. D. Fezer. 1952. Diseases of ; 
Forage crops in New York, 1952. Plant Dis. Reptr. 36: 416-418. 

4, » K. D. Fezer, and R. T. Sherwood. 1954. Diseases 
of forage crops in New York, 1953. Plant Dis. Reptr. 38: 30-31. 

5. Tehon, L. R., and G. L. Stout. 1930. Epidemic diseases of fruit 
trees in Illinois, 1922-1928. Illinois Nat. Hist. Survey Bul. 18: 
415-502. 


E 


Vol. 39, No. 4--PLANT DISEASE REPORTER--Apr. 15, 1955 317 


Table 1, Estimated losses caused by the most destructive diseases of forage crops in 
New York before the first cutting of hay, 1954. 


4, and, Number Estimated 
, Crop and Disease® Pathogen fields loss 
inspected percent 
rep- — 
he total | = RED CLOVER 34 
pases 
these Pseudopeziza leafspot Pseudopeziza trifolii 34 2.0 
‘ly that Target spot Stemphylium sarcinaeforme 1.0 
Northern anthracnose Kabatiella caulivora 1.0 
54 Root rots Various fungi 12 Sister 
Joe Crown and stem rot Sclerotinia trifoliorum ---d 
as 
ALFALFA 
rd 
: Pseudopeziza leafspot Pseudopeziza medicaginis 31 2.7 
_— Black stem Ascochyta imperfecta 0.4 
leaf- 
»peziza WHITE AND LADINO CLOVERS 
f birds- 
cald of Pepper spot Pseudopiea trifolii 7 0.6 
Cercospora leafspot Cercospora zebrina 0.2 
Root and stolon rots Various fungi ---© 
4 BIRDSFOOT TREFOIL 
Leafspot and stem canker Stemphylium loti 6 3.0 
TIMOTHY 
Eyespot Heterosporium phlei 31 3.4 
Leaf streak€ Scolecotrichum graminis 0.4 
BROME GRASS 
2 Brown spot Pyrenophora bromi 11 3.7 
ORCHARD GRASS 
, Purple leafspot Stagonospora maculata 6 2.0 
Leaf streak© Scolecotrichum graminis 0.5 


4aCommonnamesas listed by Kreitlow etal. (2), except where stated otherwise. 
b Fields inspected in early spring before foliage disease ratings could be made. 


C Loss not determined; probably most important diseases involved in stand depletion. 
d Disease observed in only three fields, where losses were approximately 3, 6, and10 percent, 


disease of minor importance in Stateas a whole. 
© Common name as listed by Dickson (1). 
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FORAGE PLANT DISEASES OBSERVED 
IN WEST VIRGINIA DURING 19541! 


Edward S. Elliott 


This report is primarily a listing of forage plant diseases identified in West Virginia during 
1954, which were not included in a similar list? for 1953. A few notes are given to indicate 
changes in the severity or distribution of certain diseases reported in 1953 and to add informa- 
tion to the present list. 

An estimate on disease severity is included to give some indication of their importance in 
this region. Each disease is classified as major (1), minor (2), rare (3), or of unknown impor- 
tance (4). The distribution of each is listed as general if it appeared ina number of counties. 
If any question existed concerning the distribution of a disease, only the county or counties in 
which it was found is given. 

A number of the fungi listed may be only saprophytes or at best only weak parasites under 
most conditions. These organisms are included since they do appear to be commonly associated 
with certain grass species and because of their possible importance under favorable conditions. 

A few of the wild grasses listed have little or no forage value in this State. They are in- 
cluded because the organisms associated with them may be the same as or similar to those 
causing diseases of economically important grasses. 

In practically all instances, specimens of diseased plants reported here have been added to 
the Mycological Herbarium at West Virginia University. Fungi causing diseases on specific 
hosts which have apparently not been recorded previously from West Virginia are indicated by 
the symbol # following the information on distribution. A number of the specimens have been 
checked by Dr. R. Sprague: these are indicated by an asterisk preceding the species name. 


LEGUMES 


MEDICAGO SATIVA L., ALFALFA 
Stemphylium botryosum Wallr., Leaf Spot (2), General. 


TRIFOLIUM PRATENSE L., RED CLOVER. 

Colletotrichum destructivum O'Gara, Anthracnose (2), General. This species appears to 
be fairly common in West Virginia. It seldom causes more than a minor flecking but it was 
observed to cause severe damage in one stand during September and October, 1954. In the past 
several years, the writer has not identified Colletotrichum trifolii in this region; all specimens 
of Colletotrichum identified have been C. destructivum. At least a part of earlier material 
from this State included in the herbarium as C. trifolii appears to be correctly identified. 

Pseudopeziza trifolii (Biv. Bern.) Fckl., Leaf Spot (2), General. 


GRASSES 


AGROPYRON REPENS (L.) Beauv., QUACKGRASS 

Erysiphe graminis DC., Powdery Mildew (2), Monongalia Co, 

Helminthosporium tritici-repentis Died., Leaf Blight (1), General, #. The ascigerous 
stage, Pyrenophora tritici-repentis Died. or Pleospora trichostoma (Fr.) Ces. & de Not. is 
very common on dead plant parts in early spring. 

Puccinia rubigo-vera (DC.) Wint., Leaf Rust (1), General. 

Septoria nodorum (Berk.) Berk., Glume Blotch (4), Monongalia Co., #. 


AGROSTIS ALBA L., REDTOP. 
Puccinia coronata Cda. Crown Rust (4), Preston Co., #. 
Puccinia graminis Pers. Stem Rust (4), Preston Co. 


AGROSTIS PERENNANS (Walt.) Tuck. 
Puccinia rubigo-vera (DC.) Wint., Leaf Rust (4), Preston Co. 


1 Published with the approval of the Director of the West Virginia Agricultural Experiment Station 
Scientific Paper No. 498. 
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ANDROPOGON VIRGINICUS L, 
Uromyces andropogonis Tracy, (1), General. 


ARISTIDA OLIGANTHA MICHX., PRAIRIE THREE-AWN. ' 

Rhizoctonia solani Kuehn, Summer Blight (4), Mineral Co. #. This apparently is the first 
report of R. solani attacking grasses in the genus Aristida though it has been recorded ona 
number of related genera. Lesions on the leaves and sheaths are the typical bleached spots with 
brown margins. 


ARRHENATHERUM ELATIUS (L.) Presl., TALL OATGRASS 
Claviceps purpurea (Fr.) Tul., Ergot (4), Monongalia Co., #. 

*Spermospora avenae (Sprague & A. G. Johns.) Sprague, Red Leather Leaf, (4), Monongalia 
and Hampshire Counties. The original report of this organism in West Virginia? was the first 
evidence that this fungus is present east of the Rocky Mountain area. An additional collection 
of S. avenae in Hampshire County in 1954 extends the distribution to the Eastern panhandle of 
this State. Frequent checks have been made on winter and spring oat varieties growing on the 
West Virginia University agronomy farm at Morgantown, for evidence of this fungus infecting 
oats since it is common on that crop in certain areas of the Northwest. Even though tall oat 
grass affected with red leather leaf has been found growing on the borders of oat plots, no evi- 
dence of spread from the grass host has been found. 


BRACHYELYTRUM ERECTUM (Schreb.) Beauv., SHORTHUSK 
Stagonospora brachyelytri Greene, Leaf Spot (4), PrestonCo., #. Conidia from this col- 
lection are 22-29 x 5-6 p. The plants from which the material was taken were severely infected. 


BROMUS INERMIS Leyss, SMOOTH BROME 


Rhizoctonia solani Kuehn, Summer Blight (4), Monongalia Co. #. 


CINNA LATIFOLIA (Trevir.) Griseh., DROOPING WOODREED 
Stagonospora intermixta (Cooke) Sacc. (4), Preston Co., #. Conidia from this material 
measure 28-46 x 4-4.5 » and are 7-septate when mature. 


DACTYLIS GLOMERATA L., ORCHARD GRASS 
Rhizoctonia solani Kuehn, Summer Blight (2), General. 
Stagonospora arenaria Sacc., Leaf Blotch (2), General, #. 


_ DANTHONIA COMPRESSA Austin, FLATSTEM OATGRASS 


* Macrophoma phlei Tehon & Stout, (4), Preston Co., #. Conidia in this material measure 
17.5-28 x 7-8.5 np. Since these spores are sometimes guttulate, Sprague has suggested that it 
may possibly be a stage in the development of Stagonospora subseriata or some other species. 
No septations have been found in any of the conidia examined to date. 


DIGITARIA SANGUINALIS (L.) Scop., CRABGRASS 
Ustilago syntherismae (Schw.) Peck., Loose Smut (1), General. 


_ ELYMUS VIRGINICUS L., SOUTHERN WILD-RYE 


Ascochyta agropyrina (Fairman) Trotter, Leaf Rot (4), Preston Co., #. This specimen is 


_ designated as A. agropyrina largely on the basis of a previous identification? of the species as 


parasitic on Elymus virginicus. This collection with conidia which measure 15.2-22 x 4.5-7p 
cannot be readily distinguished from an Ascochyta whichcommonly occurs on barley in West 
Virginia with conidia 15. 7-21 x 4-6.5 which is apparentlyA. hordei. 

Puccinia rubigo-vera (DC.) Wint. Leaf Rust (4), Preston Co. 

Septoria nodorum (Berk.) Berk., (4), Preston Co., #. Conidia in this material from leaf 
tissue are 22.5-27 x 3.3-3.7 np, 1-to-% septate and conspicuously guttulate. 


2Elliott, EdwardS. 1954. Noteson forage plant diseases observed in northern West Virginia 


during 1953. Plant Dis. Reptr. 38: 279-281. 


3 Sprague, Roderick, andA. G. Johnson. 1950. Ascochyta leaf spots of cereals and grasses inthe 
United States. Mycologia 42: 523-553. 
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FESTUCA ELATIOR L., MEADOW FESCUE 

Ovularia pusilla (Ung.) Sacc. & D. Sacc., Leaf Spot (4), Monroe Co., #. This is the first 
report of Ovularia pusilla on this host. The scattered plants in the area were very heavily in- 
fected with many leaves almost solidly covered with the yellow bordered brown lesions. Some 
spots occurred also on sheaths and stems. The fasicled, hyaline conidiophores average about 
50 x 2-2.5. The bright egg-shaped conidia are 9-14 x 7-10 un. 


LEERSIA ORYZOIDES (L.) Swartz, RICE CUTGRASS 

Mycosphaerella sp., Leaf Spot (4), Preston Co. This organism causes a small, irregularly 
shaped leaf spot, with a bleached center and a narrow dark border, The one-septate, spindle-_ 
shaped ascospores are straight or slightly curved and measure approximately 12x 4. 


LOLIUM PERENNE L., RYEGRASS 
Colletotrichum graminicola (Ces.) G. W. Wiis., Anthracnose (3), General, #, 
Helminthosporium siccans Drechs., Leaf Blight (2), Monongalia Co., #. 
Puccinia coronata Cda., Crown Rust (2), Preston Co. 


PANICUM CLANDESTINUM L, 
Septoria tandilensis Speg., Black Spot (1), Monongalia Co. This species is a very common 
parasite on both P. clandestinum and P. latifolium in this area. 3 
Stagonospora simplicior Sacc. & Berl., (4), Preston Co., #. H. C. Greene has recorded 
S. simplicior Sacc. & Berl. f. andropogonis Sacc. on a number of Panicum species; P. clan- 
destinum is not mentioned in his list but-the closely related P. latifolium is included. Conidia 
are 3-septate and approximately 27-39 x 7.5-11 un. 


PANICUM DICHOTOMIFLORUM Michx., FALL PANICUM é 
Sorosporium cenchri Henn., (4), Monongalia Co. B 


PANICUM LATIFOLIUM L. 
Stagonospora simplicior Sacc. & Berl. (4), Preston Co., #. Conidia measure 27-36 x 7.5- | 
10.5 p and are 3-septate. 


PASPALUM LAEVE Michx., SMOOTH PASPALUM, 
Claviceps paspali Stev. & Hall, Ergot (4), Summers Co., #. 


PHALARIS ARUNDINACEA L., REED CANARY GRASS 

Ascochyta sorghi Sacc., Leaf Spot (4), Monongalia Co., #. This organism may be only a 
saprophyte on this material but the pycnidia occur in large light colored spots which cannot be 
traced to any other cause. The one-septate conidia are 8-14 x 3.0-3.5 nu. 

Rhizoctonia solani Kuehn, Leaf Spot (4), Monongalia Co., #. On the leaves of this host, the 
fungus causes the typical irregular, bleached lesions with dark borders. 


PHLEUM PRATENSE L., TIMOTHY 

Ascochyta sorghi Sacc., (4), Monongalia Co., #. This is another case where the organism | 
may be a weak parasite but is probably only a saprophyte. Pycnidia are found in indefinite, 
faded areas, particularly near the tip of the leaf. Conidia measure 11-15 x 3-3.5 p. 


POA COMPRESSA L., CANADA BLUEGRASS 2 

Scolecotrichum graminis Fckl., Brown Stripe (1), General. : 

* Septoria oudemansii Sacc., Tan Leaf Spot (4), Monongalia Co., #. 
Ustilago striiformis (West) Niessl, Stripe Smut (2), General, 


POA PRATENSIS L., KENTUCKY BLWEGRASS 
Ascochyta sorghi Sacc., Leaf Spot (3), Monongalia Co., #. 
Puccinia graminis Pers., Stem Rust (1), General, 
* Septoria oudemansii Sacc., Tan Leaf Spot (4), Monongalia Co., #. 


4Greene, H. C. 1952. Notes on Wisconsin Parasitic Fungi. XV. Amer. Midl. Natur. 48: 37-54. 
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SORGHASTRUM NUTANS (L.) Nash., INDIAN GRASS 


Colletotrichum graminicola (Ces.) G. W. Wils., Anthracnose (4), Preston Co., #. 
* Phyllosticta sorghina Sacc., Leaf Spot (4), General, #. This organism is common on most 
of the specimens examined from this region. 


ZOYSIA JAPONICA Steud., JAPANESE LAWN GRASS 

Rhizoctonia solani Kuehn, Leaf Spot (1), Monongalia Co., #. A plot of zoysia which has 
been established for more than 10 years at the West Virginia University agronomy farm near 
Morgantown has been under observation for the past 2 years for diseases. Severe leaf spotting 
due to R. solani has been present during the entire period. Leaf spots are the usual irregular 
bleached areas surrounded by dark brown margins. Quite often there is an eye spot effect due 
to inner rings of a darker brown color. Occasional clumps of orchard grass growing in the 
zoysia turf are also severely affected by the leaf spotting. 


DEPARTMENT OF PLANT PATHOLOGY, BACTERIOLOGY AND ENTOMOLOGY, WEST 
VIRGINIA AGRICULTURAL EXPERIMENT STATION 
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A FORM OF CROWN RUST OCCURRING ON AGROPYRON SPP. 
IN NORTH DAKOTA! 


E. A. Schwinghamer2 

Crown rust was observed on quack grass at Fargo in June 1953. Later in the season it was 
found to be widely distributed on Agropyron spp. in eastern North Dakota, as well as in western © 
Minnesota. In 1954 it did not appear until late summer, despite weather conditions favorable _ 
for rust development. 

Observations on spore morphology and limited pathogenicity studies with the uredial stage 
were made with a Fargo collection of this rust. The pathogenicity of this isolate on seedlings 
of some cereal and grass hosts is given in Table 1. The tribes Avenae, Festuceae and Agro- ! 
stideae were characterized by immunity, while relative susceptibility was general in the tribe 
Hordeae that were sampled, excepting members of the genus Triticum. No studies were made 
with the aecial stage of the rust. 


FIGURE 1. A, Teliospores of Puccinia coronata avenae. 


B, Teliospores of a crown rust isolate obtained from Agropyron 
repens. Note the comparative length of the apical processes (x 450). 


The uredial color of this crown rust isolate was similar to that of Puccinia coronata f. sp. 
avenae, although the pustules of eo «tae were smaller and slightly less linear. There was, 
however, a striking distinction in teliospore morphology (Fig. 1). The apical processes of the 
Agropyron isolate were conspicuously long, approximately three times the length of f. sp. avenae, - 
and were bent at various angles. 


1 Cooperative investigations of the United States Department of Agriculture, Agricultural Research 
Service, FieldCrops Research Branch, and the North Dakota Agricultural Experiment Station. 


2 Agent (Plant Pathologist), United States Department of Agriculture. 
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Table 1. The pathogenicity of a crown rust isolate from Agropyron on seedlings of gramini- 
colous hosts. 


) Tribe : Species : Variety : C.I.  : Infection 


it was : > no.@ type 
rable 
é Avenae Avena sativa Markton 2053 0 
1 stage Richland 787 0 
dlings Bond 2733 0 
Agro- ! Minrus 2144 0 
> tribe Santa Fe 4518 0 
e made Avena fatua (0) 
Festuceae Bromus inermis Northern Brome 0° 
Homesteader Brome 0 
Nebraska-44 Brome 0 
' Festuca arundinacea Kentucky-31 Fescue 0 
Alta Fescue 0 
x Agrostideae Phleum pratense oc 
Stipa viridula 0 
Phalarideae Phalaris arundinacea 3 
Hordeae Hordeum vulgare Kindred 6969 3 
Barbless 5105 3 
Manchuria 2947 3 
Montcalm 7149 3+ 
Hordeum distichum Spartan 5027 3 
Freja 7130 at 
Hordeum jubatum 4 
Triticum compactum Little Club 4066 0; to 2 
Triticum aestivum Marquis 3641 0; 
{vulgare} Reliance 7370 0; 
Thatcher 10003 0; 
Triticum durum Mindum 5296 0; 
Kubanka 2094 0; 
Triticum dicoccum Khapli 4013 0; 
Vernal 3686 0; to -1 
Triticum monococcum Einkorn 2433 0; to -1 
Secale cereale White Soviet 2 to 4 
Pierre 2 to 4 
Dakold 2 to 4 


Elymus junceus 
Aegilops squarrosa 
Agropyron repens 
Agropyron tenerum 
Agropyron intermedium 
Agropyron elongatum 
om Agropyron cristatum 


i Agropyron desertorum 
was, 
Agropyron tricophorum 


; of the 
. avenae, Agropyron smithii 
aC.I, denotes the Cereal Investigations accession number, United States Departmentof Agriculture. 
b Key to symbols: 0 = immune. 0; = flecks. 1 = resistant. 2 = moderately resistant. 3 = moderately 
susceptible. 4= susceptible. 
— t © Occasional plant susceptible in brome and timothy. 
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The host range, infection types and teliospore morphology of this Agropyron isolate closely 
paralleled the description of Puccinia coronata f. sp. secalis by Peturson (2) in 1954. He found 
this form species to be prevalent in aecial collections from Rhamnus cathartica in Canada and 
considered it as being distinct from any known form of crown rust. The only apparent difference 
in identity between the North Dakota and Canadian isolates is the darker urediospore color (yel- 
lowish-red) noted by Peturson for f. sp. secalis. The virulence of both isolates on Agropyron 
spp. suggests possible synonymy with the P. coronata f. sp. agropyri reported by Eriksson (1), 
but the lack of information on the spore morphology and host range of his form species does not 
permit further comparison. 

In addition to the potential economic threat of this form of crown rust to fields of barley, 
rye, and forage grasses, it might attack amphidiploid wheats derived from Triticum x Agropy- 
ron or Triticum x Aegilops crosses. 


Literature Cited 


1. Eriksson, J. 1909. Neue Studien iiber die Specializierung der 
grasbewohnenden Kronenrostarten. Ark. f. Botanik 8: 1-26. 

2. Peturson, B. 1954. The relative prevalence of specialized forms 
of Puccinia coronata that occur on Rhamnus cathartica in Canada. 
Jour. Botany 32: 40-47. 
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HOW LONG HAVE WE HAD DWARF BUNT? 


D. C. Tingey 
Summary 


There is good evidence that dwarf bunt was in Michigan as early as 1892. If it was there 
then it must be there now unless wheat growers have shifted to resistant varieties. Some evi- 
dence from reports in Utah indicate that dwarf bunt was in the State as early as 1903 and there 
is no doubt about it being in Utah in the early 1920's. There is good evidence to indicate it was 
in New York State as early as 1923 and certainly it was there in 1940. It appears to have been 
in Oregon in 1926, in Montana in 1931, and in Colorado in 1941. 


Dwarf bunt (variously considered as a race of Tilletia caries or as a separate species, 

T. brevifaciens) was a serious problem in northern Utahand southern Idaho in winter wheat in 1925, 
when the writer first began studying this disease with the aim of developing resistant varieties 
(11, 12,13,14). How long dwarf bunt had been in Utah prior to this time and where it came from 
are not known, but it must have been present for some years to have the wide distribution found 
in 1925. There is some indication that it occurred as early as 1903 in Utah (11). 

Recently the writer had occasion to review Faris's 1924 paper on "Factors influencing the 
infection of wheat by Tilletia tritici and Tilletia laevis" (2), and noted strong evidence that Faris 
had dwarf bunt, which he collected in the State of New York in 1923!. Tyler reported finding 
dwarf bunt in New York in 1945, and indicated that Bayles had picked up dwarf bunt in New York 
before that, in 1940 (15). 

Faris's data suggested that possibly some of the other early workers may have been dealing 
with dwarf bunt but failed to recognize it as such. A review of a report by Harwood, published 
in 1892, is especially interesting (5). Harwood credits Enos Holmes of Buchanan, Michigan, 
with calling attention to the existence of "high" smutand"low'' smut, and assumes the difference 
as distinguishing between ''T. laevis" and ''T. tritici," that is, T. foetida and T. caries. Har- 
wood stated that "low" smut affected plants grow only to 1 to 1 1/2 feet in height, while those 
with "high" smut are nearly the same height as non-infected culms. Holmes sent a number of 
collections of both forms, selected from different portions of the field. Harwood quotes from 
parts of Holmes’ letter about "low" smut as follows: 


"Threshers tell me that 'low' smut is not as heavy as 'high' smut and is nearly all blown 
out in threshing. It is the generally received opinion here that there are two distinct species. 

I find much smut that is almost as high as the 'high' smut. Low smut is usually found in such 
portions of the field as have been much trampled by stock, near some gate for instance, or at 
the corners of a land in plowing, where the horses tramp in turning... This smut will average 
about twelve inches in height, and does very little harm except in so far as the smutted heads 
replace sound ones, for the reason that in cutting, the smut heads are left uncut, or are so near 
the butt of the bundle that they rattle out. I also notice that, while many plants affected by the 
smut have no sound heads, very many stools will produce both sound wheat and smutted heads 
like those I sent you. 

"The 'high' smut, so called, on the contrary rarely produces sound heads on a smutted 
stool in this region... Another point of difference is that 'high' smut grows indiscriminately 
through the field while the low smut is usually confined to such places as have been before men- 
tioned. 


This is certainly strong evidence that Holmes was describing dwarf bunt. This comparison 
of "tall" and "low" smut is so near to the situation in northern Utah and southern Idaho in 1925, 
both as seen by the writer and as described by many farmers who were relating their experi- 
ences with dwarf bunt, that one cannot help but feel that Holmes was describing dwarf bunt. Har- 
wood makes no comment about the samples sent to their laboratory, nor does he indicate any 
follow-up on Holmes' letter”. 


1 See Plant Disease Reporter Vol. 39, No. 2, February 1955. 


2In Professor R. L. Kiesling of Michigan State College indicated that he and Dr. I, L. Conners of 


Ontario, Canada, had examined herbarium specimens and found three or four that were typically 
dwarf bunt. 


3 Their figure 1 shows "low" smut to be slightly over one-half as tail as normal culms. 
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Potter and Coons in 1918 referred to Harwood's report and stated that they had verified the 
existence of two distinct smuts in Michigan, the "high" and the “low" and concluded that these 
differences represented the two species (9). They did not suspect the "low" smut as being any- _ 
thing other than T. caries. Quoting from Potter and Coons: 


"During a visit tofieldin Kent County, in Michigan, in July, 1917, it was observed that the 
smutted wheat... clearly fell into twodistinct classes, the 'high' smut, slightly shorter (2 to 4 
inches) than normal culms, and the 'low', averaging fully a foot shorter than the height of 
healthy plants3. 

"The taller form, on microscopic examination, was found to be Tilletia laevis Kuhn, and 
the shorter one, Tilletia tritici (Bjerk.) Wint. The stunting effect of the latter appears to be a 
specific reaction of the host, and plants showing complete and exclusive infection by this species! 
were practically uniform in height... The heads affected by T. tritici, instead of being rendered 
smaller and more slender and open in structure than normal, as is the case with T. laevis in- 
fections (at least while immature), were enlarged. Usually all the apical florets in the spikelets” 
bore sori (smut balls or false kernels), these being produced where kernels would not normally © 
have developed... 

"Accordingly, the spikelets in heads infected by T. tritici were more crowded and had a 
more nearly bilaterally symmetrical appearance. The sori, too, differed in shape... The 
writers have found strong indications that T. tritici is related in some way to soil conditions 
much more than T. laevis, as the species occurring in Michigan... With the material from 
Michigan, the observation of the writers is that consistency of the smut mass in T. laevis is 
protininea to be somewhat unctuous, while in T. tritici it has a more powdery or even granular 
riability... 


The writer is not so convinced that the low smut described by Potter and Coons was dwarf 
bunt as was that described by Harwood. Potter and Coons' Figure 1, illustrating comparative 
height, shows no indication of extra tillering with T. caries and all heads are the same height, 
and their text description corresponds. 

Dwarf bunt does not behave this way in Utah and southern Idaho where the writer has ob- 
served it; rather, plants affected with dwarf bunt vary in height of culms from very short, just 
a few inches in extreme cases, to nearly normal with most of them somewhere between 1/3 and 
1/2 normal. The height as shown in Potter and Coons‘ Figure 1 is a little taller than usual; 
however, varieties and environment influence height. Potter and Coons do not mention the in- 
creased number of tillers characteristic of dwarf smut plants. The water-soaked condition of 
the spiklets, florets, and smut balls in their Figures 2 and 3, prevents satisfactory comparison — 
but they are similar to those of dwarf bunt. In their Figure 4 the dried sori also resemble 
dwarf bunt, but the sori alone are not always sufficient to distinguish dwarf bunt. Potter and 
Coons could have been dealing with one of the other races of T. caries that causes stunting in in- 
fected plants. However, the writer has observed all races of T. caries under Utah conditions 
and does not recall any race other than dwarf bunt that causes the amount of stunting shown in 
their Figure 1. 

Potter and Coons also referred to the situation in the Palouse district of eastern Washington — 
and neighboring parts of Idaho, where bunt was sucha serious problem. They stated that in 4 
the Palouse area the dwarfing due to T. caries had undoubtedly increased the difficulties, be- > 
cause with the general use of header and combine harvesters the good heads were skimmed off 
the field, and the smutty ones were left to contaminate the soil more heavily. 

This reference to dwarf bunt in the Palouse in 1918 seems strange in view of the fact that 
in a number of publications dealing with intensive studies of the smut situation in that area the _ 
writer found no reference to dwarf bunt until in the 1930's. Heald and Woolman in 1915 (6), s 
cited by Potter and Coons, gave no indication that dwarf bunt was present at the time. Neither 
do Woolman and Humphrey in 1924 (16,17), Gaines in 1928 (4), Kienholz and Heald in 1930 (8), nor 
Flor in 1933 (3) indicate that dwarf bunt was observed in their studies. Yet Gaines, Kienholz, 
Heald, and Flor made numerous field collections. Fior obtained collections from Oregon, : 
Washington, and northern Idaho. He states his objectives were to determine: 1) prevalence and © 
distribution of the two species, 2) presence of physiologic forms, 3) constancy of physiologic 
forms, 4) morphology, cultural characteristics, and pathogenicity of the forms. Flor made no 
reference to dwarf bunt in his paper in 1933. However, the statement in one place in his paper, _ 
that some bunt balls were hard and difficult to powder, indicates that he might have had dwarf 
bunt. These bunt balls he separated and propagated on Jenkins wheat in the summer of 1930. 
Examination showed that the bunt retained the original morphological characteristics. He used © 
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the increased material to inoculate host testers in the following season, but found no correla- 
tion between morphological characteristics and pathogencity except in the large spores with pro- 
nounced reticulations, which produced little bunt even on susceptible varieties like Hybrid 128. 
He concluded that these spores were of form T-1. 

Some of these statements suggest that he was dealing with dwarf bunt, but the writer has 
not been able to get dwarf bunt to show up on spring-sown varieties. Holton and Heald in 1936 
(7) reported that dwarf bunt had been observed by Roderick Sprague in Klickitat County, Wash- 
ington, for several years and apparently had been present in these areas for some time. There 
appeared to be no direct indication that this short smut was spreading generally to other wheat 
areas of the Pacific Northwest (7)- Rodenhiser and Holton (10) state that dwarf bunt first at- 
tracted regional attention in 1931", and in that year it was observed on the high prairie area 
of Klickitat County in south-central Washington by Roderick Sprague. 

There is little doubt but that dwarf bunt was present in Oregon before 1927. Bressman un- 
doubtedly had dwarf bunt in his collections, yet he made no reference to it in his paper published 
in 1931 (1). He did indicate different degrees of dwarfing by the two species of bunt. Bressman's 
collection No, 66 made by D. C. Smith near Enterprise, Oregon, contains dwarf bunt. 

The fact that Sprague, according to Rodenhiser and Holton, had observed dwarf bunt in 
Washington as early as 1931 and that Bressman had dwarf bunt in his collection, made in 1927 
and 1928, would indicate that dwarf bunt had been in both States for some time prior to these 
dates. It seems strange that Kienholz and Heald in 1919 made collections from 631 fields from 
all the principal producing areas in Washington and additional surveys in 1927, and Flor col- 
lected from 182 fields in Oregon, northern Idaho, and Washington in 1929 and 1930, yet none 
made any reference to dwarf bunt. 

Dwarf bunt is often mixed with other bunts and because it often fails to cause infection from 
seed inoculation it is possible that it could scon be eliminated. This may account for the fact 
that Gaines, Kienholz and Heald, Flor, and Bressman failed to recognize it, 

Young reported that dwarf bunt was first observed in Montana in 1931 (18). It is also known 
to occur in Colorado where it was first reported in 1941 (10). 

Other papers reviewed referred to the stunting effect of bunt on the host, but the evidence 
did not indicate these were dealing with dwarf bunt. It is possible that other evidence of dwarf 
bunt exists in old station reports or that old herbarium specimens may also reveal the earlier 
presence of dwarf bunt, particularly in States where dwarf bunt is now found. 
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GRAIN SORGHUM SEED TREATMENT TESTS 
AND DISEASES IN GEORGIA FOR 19541 


H. B. Harris and E. S. Luttrell 


Summary 


Treatment of seed of Hegari and Plainsman varieties of grain sorghum withArasan, Phygon, 
and Panogen produced significant increases in stands at Experiment, Georgia, where the planting 
was made in May, 1954, With one exception seed treatment in tests planted at Plains, Blairs- 
ville, and Calhoun in June and July was not effective. Because of severe drought, leaf diseases 
were poorly developed, while attacks of red spider and charcoal rot were unusually severe. 


In 1954, grain sorghum variety tests were planted at two locations in Georgia: Experiment, 
in the Piedmont, and Blairsville, in the Appalachian Mountains. Seed treatment tests were 
planted at four locations: Plains, in the Coastal Plain; Calhoun, in the Limestone Valley; Ex- 
periment; and Blairsville. Although diseases were of less importance than dry weather, an 
opportunity was had to observe varietal response to diseases not covered in a previous report 
on grain sorghum diseases in this State“. The seed treatment tests were designed to determine 
the effect of treatment on stand, since smut has not been observed to be of importance in this 
region. 

Seed Treatment Tests 


Methods. Seed of Plainsman and Hegari varieties were treated with Arasan at the rate of 
40z./1001b. (0.2 gm./80gm.), Phygon at 2 oz./100 lb. (0.1 gm. /80gm.), and Panogenat 3/4 
fluid oz. /bu. (0.08 ml/80 gm.). The seeds and dusts were shaken ina glass jar until the seeds 
were thoroughly coated. The Panogen was dropped down the sides of a 400 cc jar containing the 
seed. The jar was shaken for 5 minutes and kept sealed for 48 hours. The seeds were counted 
out in lots of 200 on a glass plate and put into envelopes. 

A split plot design with varieties as main plots and treatments as subplots was used at 
each of the four locations (Table 1). Plots were replicated five times. Rows were 40 inches 
apart and 16 feet long. Customary cultural practices were followed. Seed, at the rate of 200 
seeds to the row, was planted with a grain drill fitted with moving V-belts designed to distribute 
a given amount of seed uniformly over a given length of row. Stand counts were made 10 to 14 
days after planting. In the test at Blairsville the plants were thinned after they were counted to 
uniform stands of 16 plants to the row, and grain yields were taken. 

Laboratory germination tests were made to determine germination, molds present, and the 
effect of treatments on the development of seedlings and molds. The seeds were placed between 
layers of paper toweling in 150 mm Petri dishes at the rate of 50 seeds per dish. They were 
held ina 20° C. germinator at night and at laboratory temperatures of approximately 25° C. 
during the day. Counts were made at the end of 7 days. Four lots, or 200 seeds, of each treat- 
ment of each variety were tested. To determine the presence of internal molds 50 untreated 
seeds of each variety were surface sterilized in 1:1000 HgClg for 2 minutes, washed in sterile 
water, and planted on water agar in Petri dishes. 


Results. Mean percentage emergence in each field test is given in Table 1. Yields in cal- 
culated bushels per acre in the Blairsville test in which the plants were thinned to uniform 
stands were as follows: Hegari, control 73, Arasan 80, Phygon 80, Panogen 78; Plainsman, 
control 63, Arasan 52, Phygon 53, Panogen 64. Differences were not significant. 

In laboratory tests germination of both varieties was approximately 98 percent for all treat- 
ments. Molds were present on 93 percent of the untreated seed, whereas 95 to 98 percent of 
the treated seed was entirely free of molds. The only exception was Panogen-treated Hegari 
seed of which 62 percent of the seed was free of molds. Molds identified were Aspergillus sp., 


Penicillium sp., Rhizopus sp., Alternaria tenuis Auct., Fusarium spp., Helminthosporium 
(Brachycladium) spiciferum (Bain.) Nicot, and Curvularia lunata (Wakk.) Boed. Aspergillus sp. 
and Rhizopus sp. were the chief molds on Hegari seed, occurring on 47 and 36 percent of the seed 
respectively. Alternaria tenuis was the most common mold on Plainsman seed. It was present 


1Paper No. 281, Journal Series, Georgia Experiment Station. 
2Luttrell, E.S. 1950. Grain sorghum diseases in Georgia -- 1949. PlantDis. Reptr. 34: 45-52. 
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Table 1. Effect of seed treatment on emergence in two varieties of grain sorghum at four T 
locations in Georgia in 1954. 


: Percent emergence a 
Location : Hegari : Plainsman 
: Control : Arasan : Phygon : Panogen : Control : Arasan : Phygon : Panogen 


Experiment 
May 21 31 71** T2** 29 49* 47* 47* 
r 

Calhoun 
June 24 68 73 68 62 73 78 67 70 fc 
a Ci 

Blairsville B 
June 25 73 73 77 71 79 81 82 76 D 
W 

Plains D 
July 13 73 89* 74 81 83 90 76 88 MM 
@ Ci 

*Significant at 5 percent level. ik Ri 
** Significantat 1 percent level. & R 

Re 

on 62 percent of the seed and was followed by Aspergillus sp. on 14 percent and Rhizopus sp. & D 


on 12 percent. Surface sterilized seed of Hegari ger germinated 95 percent. A. tenuis was iso- : # 
lated from 2 percent. Germination was 100 percent in surface sterilized Plainsman seed. A. 


0 


tenuis was isolated from 20 percent, unidentified molds from 8 percent. Ci 
W 

Discussion. Seed of both varieties was of good quality as indicated by total germination of D: 

about 98 percent in laboratory tests and excellent stands in the three field plantings made in 

June and July; In laboratory tests all three of the fungicides controlled molds present on the a 

seeds. Apparently, these seed-borne fungi were not serious enough to affect emergence in the b: 

three later plantings, and there was little difference in stands between treatments in these tests. se 

With the exception of a single treatment at Plains, significant differences in emergence were Hi 

obtained only in the test at Experiment. This may have been an effect of location but more 

probably re'sulted from date of planting. The Experiment test was planted a month earlier during 

cooler weather when the mean maximum temperature between planting and counting dates was di 


81° F. as,compared with mean maximum temperatures above 90° for the three later tests. 

In laboratory tests Arasan and Phygon had no effect on seedlings. Panogen, especially on 
Plainsman, sometimes produced a striking retardation in the development of primary roots. 
However{ in the field tests there was no apparent reduction in vigor of seedlings from seed 
treated.with Panogen and no significant difference in yields between treatments in the Blairs- 
ville test where the plants were thinned to uniform stands. 


Diseases 


| 


The severe drought of 1954 was unfavorable for the development of leaf diseases, but at 
Experiment it stimulated severe attacks of red spider and charcoal rot, neither of, which had 
previously been observed to cause appreciable damage at this location. Red spider infestation 
was heavy on all varieties, causing mottled reddish biotches and adding to the firing of the leaves 
resulting from dry weather. At harvest time charcoal rot (Macrophomina phaseoli (Maubl.) 
Ashby) was severe and caused considerable lodging in most varieties (Table 2). A few varieties 
appeared to be resistant. Rough spot (Ascochyta sorghina Sacc.) was abundant in a planting at 
Experiment on a site where this disease was present the preceding year but not in the variety 
test. Bacterial stripe (Pseudomonas andropogoni (E. F. Sm.) Stapp.) was present on Hegari 
at Experiment and Blairsville, but only traces were found in the variety tests. At Blairsville 
zonate leaf spot (Gloeocercospora sorghi Bain & Edg.) and anthracnose (Colletotrichum gramini- 
cola (Ces.) G. W. Wils.) were present in the test but were not uniformly distributed. Although 
gray leaf spot (Cercospora sorghi Ell. & Ev.) was distributed throughout the test, it caused lit- 
tle damage on any variety. Leaf blight (Helminthosporium turcicum Pass.) was the best developed 
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Table 2. Yields and estimates of diseases on varieties of grain sorghum at two locations in 
Georgia in 1954. 
Estimated percent of disease* 
Variety Yield : Charcoal :Lodging : Leaf : Gray leaf 
(bu. /acre) rot : blight spot 
: Experiment : Blairsville : (Exp.) (Exp.) :(Blairs.) : (Blairs.) 

Early Hegari 59 98 85 80 0 50/T 
Hegari 26 102> T 10 1/T 70/2 
Combine Bonita 50 101 30 5 0 100/10 
Combine Kafir 60 47 75 50 5 0 100/1 
Combine Kafir 44-14 39 30 T 0 T/0 90/3 
Blackhull Kafir 30 19 10 90 0 70/2 
D. D. Early Shallu 49 53 95 90 1/T 70/2 
White Martin 42 66 60 10 T/0 T/0 
D. D. White Sooner 45 88 50 10 10/2 90/2 
Martin Combine Milo 45 84 40 5 0 50/1 
Caprock 37 50 70 1 95/10 50/T 
Redbine 60 46 88 20 40 0 50/1 
Redbine 66 41 78 80 0 40/5 90/1 
Midland 43 63 10 5 T/0 30/T 
Redland 37 67 0 0 T/0 T/0 
D. Milo Yellow Maize 34 55 50 0 90/10 T/0 
Plainsman 38 37 70 0 80/5 10/T 
D. D. 38 Milo 38 - 95 60 - - 
Combine Sagrain 32 72 0 ) 1/T 100/5 
Wheatland 31 83 70 0 5/T 30/T 
Darset 41 82 20 0 0 70/1 


aNumerator = percent of leaves infected; denominator = percent leaf area affected. 
b Probably Early Hegari rather thanHegari. The Blairsville test was replanted, andalthough the 
second lot of seed was labelled Hegari, plant height and maturity date indicated that it was Early 


Hegari. 


disease, and the differences observed among varieties for this disease (Table 2) may be of 


some significance. 


GEORGIA EXPERIMENT STATION, EXPERIMENT, GEORGIA 
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NOTES ON DISEASES OF CEREALS AND ORNAMENTALS 
RECORDED IN WEST VIRGINIA DURING 1953 AND 19541 | 


Edward S. Elliott 


A number of diseases of cereal and ornamental plants, which have been observed in the past | 


two years, were thought to be sufficiently important to report from this region, Some of the 
plant diseases included in these notes are mentioned as original reports of specific diseases in 
this State. These are indicated by an asterisk preceding the name of the organism. Other dis- 
eases are listed because of their unusual occurrence or because of the severity or type of in- 
jury to the host. This is not intended to be a complete list of all diseases occurring on these 
hosts. 


CEREALS 


AVENA SATIVA L., OAT 
Helminthosporium avenae Eidam is a very common leaf spot parasite in this area and in 
some places causes far more injury to most varieties than crown rust. 


Helminthosporium victoriae Meehan & Murphy, Victoria blight, still causes severe damage . 


when susceptible varieties are grown. 


HORDEUM VULGARE L. BARLEY 
* Ascochyta hordei Hara. An Ascochyta believed to be this species occurs commonly in 

West Virginia though it probably causes only minor injury. In most of the material examined it 
appears to be a wound parasite. It is most evident in early Spring. Sprague records this fun- 
gus only from the western States. No evidence of differences in susceptibility was noted in any 
of approximately 50 barley varieties at the West Virginia University Agronomy Farm near Mor- 
gantown. Conidia in this material are 15.7-21 x 4-6.5 p. The pycnidium is often somewhat 
larger than that described for this species, being 125-310 yp. 

Helminthosporium teres Sacc. is one of the two common fungus parasites on winter barley 
during the cool weather of Fall and Spring. 

Puccinia hordei Otth, dwarf leaf rust, causes little damage but is the most common rust of 
barley in this region. 

Rhynchosporium secalis (Oud.) J. J. Davis. Scald is another very common cool weather 
disease on barley, particularly on the variety Wong, which is grown extensively. It is less 
frequently observed after the plants begin to head. 


SECALE CEREALE L., RYE 

Helminthosporium tritici-repentis Died. Two collections of a leaf spot from widely sepa- 
rated points in the State were identified as this fungus. One collection was made from volun- 
teer rye growing in an area of quackgrass, Agropyron repens L., on which the disease com- 
monly occurs. The fusiform leaf spot is a light brown in color and has no dark margin. 


TRITICUM AESTIVUM L., WHEAT 

Septoria nodorum (Berk.) Berk. This fungus was found on the leaves and culms through- 
out the State during 1954 with extremely heavy infections in some regions. A check of about 
40 varieties of wheat in plots in the Morgantown area showed little evidence of differences in 
susceptibility. 

Only an average amount of glume infection was evident. 


1 Published with the approval of the Director of the West Virginia Agricultural Experiment Stationas 
Scientific Paper No. 499. 

2 Sprague, Roderick, andA. G, Johnson. 1950. Ascochyta leaf spots of cereals and grasses in the 
United States. Mycologia 42: 523-553. 
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ORNAMENTALS 


CERCIS CANADENSIS L., RED-BUD 

* Botryosphaeria ribis Gross. & Dug. var. chromogena Shear, Stevens & Wilcox. This 
pathogen occurs very commonly in some areas and limits the use of this tree in landscaping. 
Extensive dieback is caused; typical sunken cankers with unbroken bark still attached are usually 
present. 


CORNUS FLORIDA L., FLOWERING DOGWOOD 
*Elsinoe corni Jenkins & Bitancourt. Anthracnose was found in 19543 in Wayne County. 
Septoria corni-maris Sacc.3 One specimen of this strongly parasitic leaf spot organism 
has conidia which measure 10.5-29.7 x 2.5-3.5 1. Spores of a second collection are 15.7-31.5 
x 1,5-3 ; these are associated with a species of Phyllosticta with spores 3.5-6 x 1.5-2.2n. 
This Phyllosticta does not appear to be any one of those previously described on this host. 


JUNIPERUS spp. 
Phomopsis juniperovora Hahn. Twig blight causes considerable damage in nurseries and in 
home plantings, particularly on Andorra Juniper. 


PAEONIA OFFICINALIS L., PEONY 

*Gloeosporium sp. At one location, this organism caused a severe stem and leaf spot ona 
number of different varieties. Infected stem areas are sunken with a pink color in the spore 
bearing areas. Lesions may completely girdle the stem. Conidia are fusiform and measure 
12.2-24.0 x 3.5-5.2 p. It is probably the same Gloeosporium anthracnose that has been found 
in several of the eastern States. 


RHODODENDRON spp. 

A severe leaf spotting was found in one small nursery of deciduous azaleas during the lat- 
ter part of 1954. The disease, caused by a species of Phyllosticta, appeared on three azaleas 
native to this region, namely Rhododendron calendulaceum, R. nudiflorum, and R. viscosum. 
The leaf spots are more or less circular with infection occurring most frequently near the leaf 
margin. The brownish leaf spot varies considerably in color and size but it is usually of a 
darker color at the edge of the necrotic area. The surface is roughened by numerous dark 
pycnidia. This Phyllosticta is evidently not one of those previously described as causing a dis- 
ease on species of Rhododendron in this country. 


DEPARTMENT OF PLANT PATHOLOGY, BACTERIOLOGY, AND ENTOMOLOGY, WEST 
VIRGINIA AGRICULTURAL EXPERIMENT STATION 


3Collected by F. WaldoCraig, Entomologist, Department of Agriculture, State of West Virginia. 
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NEW OR UNUSUAL RECORDS OF PLANT DISEASE OCCURRENCE 


FUSARIUM WILT OF CANTALOUPE 
IN NORTH CAROLINA By L. H. Person [| 


In the summer of 1953 wilting cantaloupe plants were observed scattered throughout a 2- 
acre field in Warren County, North Carolina. The symptoms of Fusarium wilt (Fusarium 
oxysporum f. melonis) were evident, and isolations yielded cultures of a Fusarium. Cultures 
of two isolates of the fungus were added to sterilized soil, and 15 seeds of a susceptible variety, 
Hales Best, were planted in each of six pots. Fifteen days after emergence the seedlings 
started to wilt and at the end of 25 days all plants were dead. Control plants remained healthy, 
Typical discoloration of the vascular tissue was found throughout the stems. The Fusarium was 
reisolated from the diseased seedlings. Further inoculations, using the original and reisolated ij 
cultures, were made on cantaloupe, cucumber, squash and watermelon; also on sweetpotato and 
tobacco transplants. Only the cantaloupe seedlings were attacked, and all plants were dead 
within a period of 30 days. At the end of 45 days no symptoms of wilting or death of plants oc- 
curred on any of the other hosts. 

Fusarium wilt of watermelon (F. oxysporum f. niveum) is widely distributed in the State, 
but so far as has been determined this is the first report of Fusarium wilt of cantaloupe in North | 
Carolina. 

HORTICULTURAL CROPS RESEARCH BRANCH, PLANT DISEASE EPIDEMICS AND 

IDENTIFICATION SECTION, AND PLANT PATHOLOGY, NORTH CAROLINA STATE ‘ 

COLLEGE, RALEIGH, NORTH CAROLINA ; 


VALSARIA MEGALOSPORA ON RED ALDER By William W. Diehl | 


Europe, although apparently not of record from North America. Recent examination of a fungus 
on bark of red alder (A. rubra Bong.) found in 1952 in Clackamas County, Oregon by T. W. 
Childs of the Pacific Northwest Forest Experiment Station reveals it to be this species. 

The fungus is characterized by irregularly circular, blister-like swollen areas of the bark, 
5-20 mm. in diameter and up to 2 mm. thick. These blisters are intra-cortical stromata be- 
neath the gray bark surface, each with a few ostioles emergent as black dots. The individual i 
stromata are mostly separate although some are connivent. These features, with the conspicu- 
ously large ascospores (30-42 x 15-18 n), readily distinguish this species of Valsaria from 
others to be found on alders. In this West American specimen the stromata are considerably : 
more robust than are those in the only European specimen of the species readily available: ‘4 
J. Kunze's Fungi sel. exs. No. 364; otherwise they are identical. 

HORTICULTURAL CROPS RESEARCH BRANCH, PLANT DISEASE EPIDEMICS AND 

IDENTIFICATION SECTION 


Valsaria megalospora Auersw. is a distinctive bark fungus on Alnus glutinosa Gaertn. in i 
t 


POWDERY MILDEW ON 
TOLMIEA MENZIESII By L. B. Loring and H. Nicolaison 


1 


Tolmiea menziesii, known also as Pick-A-Back, is a novelty foliage plant grown sparingly 
in Oregon greenhouses. 

In February of this year all of 100 small plants of Tolmiea being propagated in one Port- 
land greenhouse were found to have their older leaves uniformly and densely covered with the 
brown perithecia of a powdery mildew. The organism is a Sphaerotheca. Measurements of 
perithecia, asci, and spores fall within the range of S. mors-uvae, the mildew of Ribes species. 
Tolmiea and Ribes belong to the Saxifrage family. This appears to be the first report ofa 
Sphaerotheca sp. on Tolmiea menziesii. 

Plantings in four other greenhouses in western Oregon were found to be free of the disease. 

DIVISION OF PLANT INDUSTRY, OREGON STATE DEPARTMENT OF AGRICULTURE 


1 Respectively, Pathologist, Divisionof Plant Industry, Oregon State Departmentof Agriculture, 
Salem, Oregon, and Horticulture Inspector, Multnomah County. 
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ERVED 
TEMPERATURE ANOMALY NORMAL 
(APPROXIMATE) 
FEBRUARY 1955 Se | MUCH BELC 


OBSERVED PRECIPITATION 
(APPROXIMATE) 
FEBRUARY 1955 


The terms used in the accompanying maps, which define the ranges of temperature and 
precipitation, are numerical class limits. These are based on a statistical analysis of past 
records through which is determined the normal frequency of occurrence of temperatures and 
precipitation at various times of the year for different locations. For temperature the classes 

ve, below, and near normal are so defined that they each normally occur one-fourth of the 
time; much above and much below normal, one-eighth of the time. Precipitation is depicted 
in terms of light, moderate, and heavy, each class normally occurring one-third of the time 
and thereby having equal probability of occurrence. These maps graphically represent only 
the general trends and give the country's weather picture at a glance. For quantitative studies, 
where monthly mean temperatures and actual precipitation records are needed for a given time 
and place, other publications of the Weather Bureau should be consulted. P. R. M. 
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MANUSCRIPTS FOR THE PLANT DISEASE REPORTER 


(See also PDR 35: 121-122; 36: 214, 494) 


(1) GENERAL: The Reporter page measures 9 inches long with the heading or 8 3/4 inches 
for the text part, by 6 inches wide. The copy is typed on a larger page, 11 1/4 inches of text 
or 12 inches overall in length by 8 inches in width, and reduced 25 percent in the photographic 
process of reproduction. Illustrations or tables larger in either dimension will take a corre- 
spondingly greater reduction. Only one size of type is available for text, footnotes, or tables. 

(2) MANUSCRIPTS should be the original ribbon copy, not carbons, clearly typed and 
double-spaced throughout, including tables, footnotes, and bibliographies. (Note -- only one 
copy is needed.) Footnotes should be typed at the bottom of the page. 

(3) ABSTRACTS are requested for all except very shortarticles. (PDR 38: 316). 

(4) CAUSES OF DISEASES should be named. For bacteria, fungi, nematodes, etc., give 
the Latin name of the organism; for viruses either or both the accepted common name of the 
virus or a Latin name if you prefer it and there is one; for non-parasitic diseases state the 
causal factor if it is known. If the cause of a disease has not been determined say so. (PDR 
36: 494). 

(5) LITERATURE REFERENCES should be given in alphabetical order and numbered for 
citation in the text. We follow the AIBS suggestion of placing the year of publication after the 
author's name. Please check your titles carefully since we cannot do it for you. Be sure that 
text citations and bibliography agree; that foreign-language references are correct; that number 
or month is cited for periodicals that are not paged consecutively throughout the volume. 

(6) NAMES OF FUNGICIDES should be given according to the suggestions that will be pub- 
lished in Phytopathology before long, and later repeated in the Reporter. In the meantime see 
PDR 35: 122. 

(7) LLLUSTRATIONS should be sent to us unmounted. To prevent mistakes, write figure 
numbers on the back, and mark the top of each print when necessary. A sketch can show a 
preferred arrangement but please keep in mind page size, shape, and standard reduction (see 
above under General), and remember that figure titles and legends are part of the page. Let- 
tering should be clear and large enough to be legible after reducing. Drawings, maps, and 
graphs can be photographs or originals, but should be finished and ready for reproduction, not 
just sketches. 

(8) TABLES should be carefully thought out with particular attention to the Reporter's 
limitations in reproduction. Make titles and headings definite and self-explanatory. Designate 
footnotes in tables with superscript lower-case letters. Be sure that text discussion agrees 
with the data in the table. Do not abbreviate names of crop varieties. 

(9) REPRINTS cannot be supplied since there is no way in which we can be reimbursed. 
However, 

(10) The MULTILITH PLATES from which reprints can be made will be sent if requested at 
the time the article is submitted. The press size of these plates used for the Reporter is des- 
ignated as small -- maximum image 9 1/2 by 13 inches, maximum paper size 9 3/4 by 14 inches 
-- for Model 1250. Most of the Experiment Stations have this type of multilith machine. 

(11) We are the official correspondents in the United States of the PLANT PROTECTION 
BULLETIN published monthly by the United Nations Food and Agriculture Organization. We 
would appreciate it if plant pathologists would send us suitable material from time to time for 
inclusion in our monthly summary reports. Please mark it clearly so that we will know it is 
intended for the Bulletin. (See PDR 36: 492; 37: 637) -- P. R. M. 
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